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PREFACE 



This General Report of the 1 98 1 B. C. Mat-hematics 
Assessment contains a description of the stud*, an analysis of 
the major findings, and a number of recommendations directed 
toward those who share in the continuing task of improving the 
teaching and learning of mathematics in this 'province. The 
Assessment was designed to evaluate students' achievement in 
and attitude toward mathematics, to document changes in ach- 
ievement by comDaring the,, 1 961 results to those obtained in 
1977, and to conduct a survey of teachers of mathematics. >In 
addition, the entire Assessment has been directed toward the 
goal of identifying and qlapi f ying different models for the 
mathematics curriculum. 

The report, like the proof of a mathematical theorem, 
conceals most oLthe time and, effort that went into tne plan- 
ning and execution of the study. In all, the students and the 
teachers of mathematics, the personnel ,,of the Learning 
Assessment Branch of the Ministry of Education, the staff of 
B. C. Research, and the members cf the Contract Team, the 
Advisory " Committee, " and the Review Panels spent over 90 000 
hours on the pro ject--more hours than the average person worns 
in a lifetime. \, 

To the teachers of mathematics and their principals -I 
would like to extend my thanks for the level of professiona- 
lism they exhibited by their willingness to participate in the 
various phases of the study. Special thanks are also aue to a 
number of individuals whose expertise and dedication helped 
make what could have been a virtually impossible task into a 
rewarding, professional experience. This group includes Nancy 
Greer, Bob Wilson,, and Alan Taylor of the Learning Assessment 
Branch as well as Mary Cooper and Barbara Holmes of B. C. 
Research, and rfike Dirks of U. B. C, my Research Assistant. 

Ejrfially, my thanks go to the members of the Contract Team 
for the fine work they did on the project. For each of them 
this meant adding an onerous task to already-overcrowded 
schedules, with little prospect of any reward other than their 
personal satisfaction. Wendy Klassen, Ian de Groot, Les 
Dukowski, Tom O'Shea, and James Sherrill gave unselfishly of 
their time and talent to assure the success of the 1981 
Mathematics Assessment. 



David F. Robitaille 
University of B. C. 



ix 



CHAPTER 1 
INTRODUCTION 



David F. Robitaille 

V 

^ The second British Columbia Mathematics Assessment was 
carried out during the 1980-81 school year v Approximately 
90 000 students 1 enrolled in Grades 4, 8, and 12 throughout 
the province, as well as a representative sample of Grade 10 
students, took part in the study which was conducted on behalf 
of the Learnino Assessment Branch of the Ministry of Education 
by a Contract Team, which had been selected for that purpose. 
In addition, approximately 1600 teachers of mathematics com- 
pleted questionnaires which dealt with a number of important 
aspects of the teaching and learning of mathematics. 

With this Assessment the Learning Assessment Branch im- 
plemented, for the first time, a policy which stipulated that, 
in a given school year, no school would be requested to have 
its students participate in more than one activity related to 
the Mathematics Assessment and one other project sponsored by 
the Learning Assessment Branch. As a result, all of the stu- 
dents in any school which took part in the formal pi±ot- 
testing of the instruments were excluded from the Assessment 
itself which took place in the month of March. A second policy 
implementedNin this project called for having a sample of stu- 
dents within sufficiently large districts participate -rather 
than the entire population. The possibility of implementing 
that policy had to be decided separately for each school dis- 
trict since, in order to produce reliable data for the 
district reports 2 , fairly large numDers of students had to be 
included. Details of the sampling techniques employed are pre- 
sented in Chapter 4. 



'This number includes students from the public schools of the 
province and from independent schools receiving financial 
support from the Ministry of Education. The data reported in 
the remainder of this report are based solely on the informa- 
tion obtained from teachers and students in the dudIic 
schools. 

2 Each of the 75 school districts in the province receives a 
District Report of the Assessment results. That report 
includes the item results for their own students as well as 
the corresponding figures for the province as a whole and 
their geographic zone. 
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1 , 1 Organization of the Assessment 



A number of different groups participated in the design 
aTid execution of the 1 98 1 Mathematics Assessment. In addition 
to the thousands of teachers and students who completed the 
Assessment instruments, these included personnel from the 
Learning^ Assessment Branch 'of the Ministry of Education, the 
members of the" Contract Team, representatives from B. C. 
Research, as " well es the members of the Technical .Sub- 
committee , the Advisory Committee , the Review Panels , the 
Interpretation Panels, and the teachers and students of the 
'schools which participated in the pilot-testing. 

The Contract Team had the primary responsibility for de- 
' signing the Assessment, developing m the necessary 
instrumentation, and reporting the results. The teair. was com- 
posed of two members of the Department of Mathematics and 
Science Education of the University of British Columbia, a 
member of the Faculty of Education of Simon Fraser University, 
and three classroom teachers: a primary teacher from Richmond 
School 'District, a junior secondary teacher from Langley 4 , and 
a senior secondary teacher from North Vancouver'. 

B. C. Research served as the Technical Agency tor the 
Assessment. B. 'C. Research is the technical operation- of the 
British Columbia Research Council, an independent, npfi-prof i t , ; 
industrial research society. B. C. Research carries out con- 
tract research and provides technical services to clients in 
the private and miblic sectors. As the Technical Agency for 
the Assessment ,^B. C. Research was responsible for various 
parts of the project such as overseeing the printing', distrib- 
ution, and collection of the instruments, ' coorfdinat ing the 
scoring and analysis of all of the- instruments, and providing 
consultative services to the Learning Assessment Branch and ' 
the Contract Team on matters relating to.the technical, stati- 
stical, and psychometric aspects of the study. 

The Technical Sub-Committee consisted of representatives v 
of the Learning Assessment Branch, the Contract Team, and the 
Technical Agency. This committee served as the forum for dis- 
cussion and decision-making on issues of a technical or 
statistical nature. . 

The Advisory Committee provided guidance and advice to * 0 

th* Contract Team and the Ministry of Education during the k , 
development of the instruments^ the review of the results, and 
the preparation of the final reports* They also chaired the 
meetings of the Review Panels and of the Interpretation 
Panels. 
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The member, of the Advisory Committee were selected from 
across the province by the Learning Assessment Branch vo re- 
flect a cross-section of opinion on matters pertaining to the 
teachinq and learning of .mathematics, in adaition zo ;wo • «f 
relatives of thl Learning Assessment Branch, the chairman 
of the Contract Team t and two representatives from B.C. 
Resear-h, the Advisory Committee consisted of four classroom 
teachers, a school principal, a district-level aaministrator , 
a university professor, and a school trustee. 

Like the Advisory Commictee, the Review Panels and the 
Interpretation Fanels consisted of educators and informed mem- 
bers of the public selected from across the pt evince. The tas* 
of the Review Panels was to discuss the goals and ob D ectives 
of * the mathematics curriculum in B. C, both present a*d fu- 
ture Th* Interpretation Panels were convened after the 
Assessment data had been analyzed to examine the results and 
to comment on the performance of the students. 



J) 




1 .2 Scope of the Assessment 

The Learning Assessment Program is based on the premise 
that systematic collection and dissemination of com P r ^ ens ^' 
reliable data are essential components of the effective man-, 
element of education in this province.. Decisions about njw 
directions or new emphases in educational matters should be 
based on a clear understanding of what students are learning 
and how they are .being taught. 

According to guidelines laid down by the Learning 
Assessment B?anch, the objectives of each provance-wide 
assessment are to: 

• inform professionals and the public of the 
strengths and weaknesses of the public 

— —school -systena_______ 

• assist — the-4<iftistr^^and_jchool districts in 
decisions related to the ^devet«pment-r re- 

«* view, ' modification, revision, and 
implementation of existing curricula and 
supporting instructional materials; 

• assist the Ministry in decisions concerning 
allocation of res%urces; 

* * identify areas of need and provide direc- 

tions for change in both pre-service and in- 
service teacher education and professional 
development; 

13 
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• provide direction tor educational ^eaearcfr^ - _ 
Within the framework of these"' guidelines , it was intended 

maw ciiv i ;u » rmujeuiativD Asaessuieiu wuuxu ^luviue me 

Ministry of Education with^much of the information required to 
make decisions about the need for a review or revision of the 
current mathematics curriculum, and about directions that any 
such process might take. Five specific goals were established: 

• to identify the major curriculum models in 
use in British Columbia and elsewhere; 

• to evaluate and report on students' achieve- 
ment in mathematics and their attitudes 
toward the subject; 

• to assess the extent and direction of change 
in the pattern p±_ students' achievement 
since the 1977 Assessment; 

• to survey teachers of mathematics on a 
number of matters which affect the teaching 
and learning of mathematics; 

• to co-ordinate B. C. participation in the 
c Second International Study of Mathematics, 4 

Curriculum Models 

Wherever mathematics ^ught, the curriculum is based 

on a particular set of opini ' and beliefs about the nature 
of mathematics and its place in oeneral education. These 
opinions and beliefs, whether stated explicitly or not, help 
to determine the content of the mathematics" curriculum and the 
methodology used to teach that content. An attempt wat, made in 
this Assessment to categorize such opinion and beliefs, to 
identify a number of alternative models for the mathematics 
curriculum, and to solicit opinions from educators and members 
of the public regarding the goals of the mathematics curricu- 
lum in B. C, both present and futureo 

As a^fij-st step A a paper entitled Curriculiigv Models^ 

Mathematics was wri^tt^Ov-^t s-^ur pose. _was_ t p__i de n t i fy widely- 
held points-of -view about the nature of mathematics r~TRe~char aB ~ 
acteristics of different mathematics curr' lla, and a number 
of factors which influence thoie curricu, j. The paper was, in- 
tended to Serve not only as a framework for designing the 
instrumentation to be used in the Assessment and for analyzing 
the results, but also as a background paper for any future 
review or revision of the mathematics curriculum in the prov- 
ince. 
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Secondly, meetings were held with six Review Panels at * 
4©ur_lQcations around the province. Each person who was in- 
vited to one oT These- meetings was _«e_nt a copy of the 
Curriculum Models paper and a Goals Suivey yuestiGnnaire tfuie.. 
had been designed to gather information about goals for the 
mathematics curriculum. 

The opinidns of teachers of mathematics were also sought 
on the questions of curriculum models and goals of the mathe- 
matics curriculum. Certain sections of the Goals Survey 
Questionnaire were reproduced on the Teacher Questionnaires, 
thereby enabling teachers to express their views on some of 
the same matters as the Review Panels. 

Student Outcomes 

A major objective of every assessment is to evaluate stu- 
dent attainment in a particular discipline. In the 1981 
Mathematics Assessment this was done by selecting five rela- 
tively broad areas, called domains , for evaluation. At each ot 
the grade levels where testing was done, the same five domains 
were utilized: Number and Operation, Geometry, Measurement, 
Algebraic lopics, and Computer Literacy. Each domain, except 
Computer Literacy, was subdivided into a number of objectives. 
Test items corresponding to these domains and objectives were 
developed by the Contract Team during the summer of 1980, 
pi lot- tented in the fall, and then selected for inclusion on 
the Assessment instruments. The final pool -of cognitive test 
j terns at the Grade 4 level consisted of 138 items divided e- 
aually among three booklets. For Grade 8 also, there were 138 
items divided among three booklets; for Grade 12, 90 items 
divided into two booklets. 3 



Within each domain and objective, efforts were^made to 
include items which not only tested the specific topic in 
question, but also required students to use different types ot 
skills and abilities in order to obtain the solutions. Using a 
classification scheme adapted from Wilson (1971 ) which had 
also been used in the 1977 Mathematics Assessment (Robitaille 
and Sherrill, 1977) as well as in a test-development project 
sponsored by the Learning Assessment Branch (Robitaille, 
Sherrill, and O'Shea, 1980), each item was categorized as be- 

B «> ft »np of three cognitive behavior levels; Computation 
_£nd Knowledge, Comprehension ,~aTTo^ Applicat 4^ft^^ems-jrfexe^lso^ 



''Because so many school' districts have few Grade 12 students, 
the numbers of items and test booklets at that level had to 
be restricted in order to provide reliable estimates of stu- 
dent achievement at the district level. 
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selectee on varying levels of difficulty, aj defined 
results of the pilot-testing. 



by the 



AS 



was the 



197 



4 Aft 4 



As 5c 5 Si4t6 Pi t Woa directed 



primarily at three groups of students: Grade 4, Grade 8, and 
Grade 12. These three groups were selected to represent, re- 
spectively,, the end of primary education, the end cf 
elementary education/ and rhe end of public schooling*. In 
addition, a probability sampK of Grade 10 mathematics classes 
participated in the Assessment. Their participation was 
intended to provide information on student attainment of the 
content objectives evaluated in the Assessment at that point 
in the curriculum, namely Grade 10, where the study of mathe- 
matics ceases to be compulsory. Moreover, their participation 
provided data for comparison vth the Grade 12 poDulation as a 
whole and, more importantly, with that portion of the Grade 12 
population which had not studied any mathematics beyond the 
Grade 10 level. 



The structure of the 
Assessment is shown in Figure 
solid; five content domains, 
and three grade levels. 



cognitive item pool for the 
1-1. The model is a 5X3X3 
three cognitive behavior levels, 



Computtr Uttracy 



Algebraic Topics 



Mtasurtmtnt 



Gtomttrv 



Numbtr 4 Optration 




Application 
Comprthtntion 



Knowltdgt 



Ofidt 4 Qndt 8 Qndt 12 



Figure 1-1. Model for the 1?B~1 14at~h^at^rs^~Assessment^— - 



•All Grade 12 students were included whether they were study- 
- ing mathematics or not. 
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The content objectives which were assessed at each yrade 
level included a small number that are not part of the present 
B. C. mathematics- curriculum. For example, none of the content 
included in the Computer Literacy domain is listed in the cur- 
rent edition of the B. C. curriculum guide for mathematics 
(Curriculum Development Branch, 1978). Similarly, objectives 
dealing with basic ideas from the fields of probability and 
statistics were included in the Assessment even though these 
topics are not part of the prescribed curriculum. Inclusion of 
such nor.-curricular items and objectives was motivated by the 
fact that recommendations for including these topics in the 
school curriculum have been made by groups such as the 
National Council of Supervisors of Mathematics ( 1 978 ) and the 
National Council of Teachers of Mathematics (1980). These 
topics were also among the rnes evaluated in the i 978 assess- 
ment of mathematics conducted in the United States by the 
National Assessment of Educational Progress (NAEP,1978). 

A number of the items used in the Assessment were chosen 
from amontj those used in the 1977 Assessment as a means of 
assessing the extent and direction of change in students' ach- 
ievement patterns since the * first study. These items were 
collected into groupings called Change Categories , *There were 
two Change Categories at the Grade 4 level (Number and 
Operation, Measurement), two at Grade 8 (Number and Operation, 
Geometry and Measurement), and three at Grade 12 (Number and 
Operation, Geometry and Measurement, Algebra). - 

Student Outcomes in mathematics consist of more than just 
achievement. Students develop ideas about the nature of the 
subject and attitudes toward it. In an attempt to obtain some 
data from students about their feelings toward mathematics, an 
attitude scale was included as part of the student test book- 
lets at each level tested. The items making up that scale were 
selected from among those used in the most recent NAEP assess- 
ment of mathematics and in the Second International Study of 
Mathematics. 

Teacher Survey 

Probability samples of teachers of mathematics at all 
grade levels were identified as prospective participants in 
this phase of the study. Eachh of those teachers was sent a 
comprehensive questionnaire, some thirty pages in length. Of 
the more than 2 1 00 questionnaires which were sent out, 75% 
were returned completed: an exVremely high rate of return for 
-such^a^ l^j^thy^qi^jtlonnaire distributed by mail. 

The questionnaires, one form for elementary teachers and 
another for secondary, were divided into eight sections. The 
first section dealt with the teacher's background and academic 
preparation. The remaining sections treated topics such as 
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goals of mathematics education, implementation of the pre- 
scribed curriculum, utilization of calculators and computers, 
impact of the Learning Assessment Program, teacher education 
in the future, some class-specific information, and current 
practices in the teaching of mathematics. 

Second International Study of Mathematics 

Strictly speaking, the International Study was not part 
of the 1981 Assessment; however, both projects took place 
during the 1980-81 school year and B. C. participation in both 
was sponscred by the ^earning Assessment Branch. ?h» results 
obtained from B. C. participation in the International Study 
are the subject of a separate volume to be published by the 
Ministry of Education early in 1982. Only a brief description 
of the structure of the study is given here. 

The International Study is being conducted by the 
International Association for the Evaluation of Educational 
Achievement, better known as IEA. IEA has sponsored a number 
of international surveys on various subjects, including the 
First International Study of Mathematics (Hus6n. 1967) which 
was conducted approximately fifteen years ago. Twelve coun- 
tries, not including Canada, participated in that study. 

As with the first study, the Second International Study 
of Mathematics is focussed on two groups of students and their 
teachers. For Brit isK™^ Columbia the first group, known as 
Population A, consists of students enrolled in Math 8. The 
second group, Population B, consists of "students who are in 
the normally accepted terminal grade of the secondary educa- 
tion system and who are studying mathematics as a substantial 
part ... of their academic program". (IEA, 197S, page 10) In 
B. C. the sample for Population B was drawn from among those 
classes .taking Algebra 12. In all, approximately one hundred 
Math 8 teachers and their students and an equal number of 
Algebra 12 teachers and their students made up the sample of 
classes selected to represent British Columbia, in the study?, .__ 

More- than twenty jurisdictions are represented in the 
International Study. M03t are countries', but there are some 
exceptions. A list of those participating is given below. 



Australia 



Israel 
Japan 

Luxembourg 

Netherlands 

New Zealand 

Nigeria 

Scotland 

Spain 

Swaziland 



Belgium (Flemish) 
Belgium (French) 



Canada (British Columbia) 
Canada (Ontario) 



-_Chili 



England 
Finland 
France 



er|c 
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Hong Kong Su 6 *?"** 
Hunaarv Thailand 
Ireland ^ited States 

comgonents of Lhe Study . The Second Internationa j Study 
of Ma thematics has been stru ctured as a broadly : based invest! 
gation of the teaching and learning of mathematics in scnools. 
The project has three major components: a curriculum analysis, 
a study of classroom processes, and an analysis of student 
oufomes, both cognitive and affective, in the light of .he 
?urri?ulum and predominant instructional practices. The eno- 
"esuit will be the construction of an international portrait 
if 8 She mathematics curriculum as intended and Prescrioea in 
curriculum guides and textbooks, as implemented by teachers o. 
mathematics in their classrooms, and as attained by students. 

Of the three components, the analysis of classroom pro- 
cess used in the teaching of mathematics was the one which 
most strongly motivated B. C. participation in the Study. A 
serie" of unique, topic-specific questionnaires "^ dealing 
with a particular topic from the curriculum (e.g. Fractions, 
Measurement Trigonometry) was developed as a leans o . gather- 
ing dlta on how teachers of mathematics go about the day to 
da? task of teaching mathematics. The curr jculum analysis com 
ponent should also prove to be very usefu] since it will 
enable comparisons* to be made between the B.C mathematics 
curriculum and that offered in other parts of the world. 

- . — . 1.3 Structure of the Report 



The topics covered in the remainder of this report fall 
into three main categories corresponding to the three manor 
objectives of the 1 981 Mathematics Assessment. 

The fiirst part, consisting of Chapters 2 and 3, deals 
with the topi? of models for the mathematics curriculum. The 
Curriculum MddWpaper ^nen^>ned- earlier appears here 
Chapter 2. The three models defined therein will be referred 
S number of occasions in the remainder of the report. 
Chapter 3 contains a summary of the recommendations obtained 
from the Review Panels that participated in the Goals Survey. 

The second section, Chapters 4 to 7, deals with student 
outcomes. Chapter 4 contains technical information about the 
s?ruc?ure of the instruments, the pilot-testing of the -cogni- 
tive items and the attitude scale, as well as a discussion of 
the sampling procedures used. In Chapter 5, the results ob- 
tained at the Grade 4 level are presented. Chapters 6 and 7 
4on^ih-4h^nk4ou» information for Grade 8 and 12 students 
respectively! Ihl Grade 10 reWts—aTe aW-diacuased in__ 
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Chapter 7. 

The third portion, Chapters 8 and 9, is a report of the 
data obtained from teachers of mathematics. Chapter 8 contains 
a description cf the background and academic preparation of 
the teachers as well as a summary of their opinions on a 
number of matters affecting the mathematics curriculum. 
Chapter 9 deals with the topic of instructional practices used 
by teachers in their teaching of mathematics. 

The last chapter, Chapter 10, contains the recommenda- 
tions which the Contract Team wishes to direct to those 
individuals, groups, and organizations who share the responsi- 
bility for the continuing improvement of the teaching and 
learning of mathematics in British Columbia, 
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CHAPTER 2 



CURRICULUM MODELS IN MATHEMATICS 1 



David F. Robitaiile and Michael K. Dirks 



Mathemat ics has- always been a major component of the 
school curriculum. Mmari ( 1 980 ) reminds us, for example, that 
Plato included mathematics as part of the training of the 
philosopher-king in The Republic . Although there are dif- 
ferences among countries regarding the specific mathematical 
topics that are included in the curriculum, in the proportion 
of students who study that content, and in the ways in which/ 
the content, is taught, there is no disagreement regarding the' 
basig fact of the matter. Mathematics is universally consi- 
dered to be an important component of schooling. 

A great deal has been written on the topics of goals for 
school mathematics and reasons for teaching mathematics. (See, 
for example, Ahlfors and others, 1 962 ; Watson, 1 97 1 ; Edwards, 
f Nichois, and Sharpe, ;972; Braunfeld, Kaufman, and Haag, 1 97 3 ; 
(VBrieri, 1973; Bell, 1974; Evyatar, 1974; . Hendr ickson , 1 9 7 4 ; 
Christiansen, 1975; Hershkowitz, Shami , and Rowan, 1975; 
Servais, 1 975 ; Matthews, 1 976 ; McNelis and Dunn, 1977). In the 
past decade Unesco has sponsored the publication of a number 
of reports entitled New Trends in M athematics Teaching which 
deal with changes in the teaching of' matnematics around the 
world. The most recent report, Volume IV, was published in 
197S. Moreover, in 1978 Educational Studies in Mathematics 
published sixteen papers from different countries dealing with 
changes in t\e mathematics curridylum during Lhe past twenty 
years. V 

In spite of the size of this body of literature, it is 
difficult to aviid concluding, as W. W. Sawyer ( 1 948 ) does, 
that "the fact is/that nobody knows why mathematics is taught 
in schools. Teaching mathematics is a custom, like shaking 
hands. We have got used to it. People cannot imagine schools 
without an arithmetic- lesson . " (page 8) 



1 The authors are indebted to a number of people for their con- 
structive criticism of earlier drafts of this paper. Among 
those who- helped in this way were Tom Bates of UBC, David 
Wheeler of Concordia University, Ian Westbury of the 
University of Illinois, as well as the other members of the 
Contract Team and the Assessment Advisory Committee. 
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The allegation that no one knows why we teach the mathe- 
c:?.tica we do to so many students may be somewhat exaggerated, 
but it does contain a certain amount of truth. An examination 
of documents describing school mathematics curricula makes it 
appear that, in some cases, little thought has been given to 
fundamental issues such as the goals of the mathematics 
curriculum. Where goals have been identified it is often 
difficult to see how the content selected for inclusion in the 
curriculum is related to those goals. In certain instances it 
would seem that curricular goals are stated and then largely 
ignored. Content would appear to have been selected, as Sawyer 
says, on t^he basis of tradition or in response to the latest 
swing of the pendulum of curricular fashion. 

• Change in the mathematics curriculum is 'Sometimes under- 
taken without sufficient prior consideration of goals and 
objectives. Such chartge seems pre-ordained to be transitory 
and not extremely influential. Successful adoption and imple- 
mentation of a revised curriculum requires, as a prerequisite, 
careful weighing of the reasons for change and an ^n-depth 
evaluation of the goals of the curriculum. Alfred North 
Whitehead, the British 'philosopher, mathematician, and co- 
author with Bertranc Russell of the Princioia Mathematica, 
addressed himself to the issue of change in the mathematics 
curriculum on the occasion of his presidential address to the 
Mathematical Association (Whitehead, 1916). In decrying the 
process by which such changes wert introduced in a piecemeal 
fashion he said: 

This question of the degeneration of algebra 
into gibberish, both in word and in fact, af- 
fords a pathetic instance of the uselessness 
of reforming educational schedules without a 
clear conception of the attributes which you 
wish to evoke in the living minds of the 
children .... 

You cannot put life into any schedule of 
general education unless you succeed in exhi- 
biting its relation to some essential 
characteristic of all intelligent or emotional 
perception . (page 1 97 ) 

More recently, in reporting the results of an observa- 
tional study of the implementation of New Math curricula, 
Sarason (1971) commented as follows: 

The attempt to introduce a change into the 
school setting makes at lea&t two assumptions: 
the change is desirable according to some set 
of values,, and the intended outcc es are 
clear.... The new math ... illustrates the 
problem of intended outcomes clearly.... 
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Neither - ir. the specific case we described nor 
in the general literature is it clear what 
outcomes were intended, whether or not there 

Ti+m 2 ^wv. * wuiV'll ^ WUUC WUIC J , OIIU "»»OC tilt 

relationship is between any outcome and the 
processes of change leading to it. (pages 62- 

63) 



Regarding the process of curricular change, Sarason as- 
serts that 'intended consequences are rarely stated clearly, 
if at all, and as a result, a means to a goal becomes the goal 
itself, or it becomes the misleading criterion for judging 
change." (page 48) 

The formulation of goals, the construction of a mathema- 
tics curriculum, and the successful implementation of that 
currrculum require an understanding of the nature of mathema-' 
tics itself, of school mathematics, and of the interaction 
between the two. (See Figure 2-1) This interaction »ay be seen 
as consisting of a number of factors which operate on the body 
of mathematics to select and restructure the content deemed to 
be most appropriate for the school curriculum. 



Curriculum 
Development 
Process 




A 



Figure 2-1. Origins of the school mathematics curriculum. 



* In the remainder of this chapter each of the three com- 
ponents will be examined in some detail. The^ nature of 
mathematics will be discussed first. This will be followed by 
an examination of four forces which affect and influence the 
curriculum development process. Then three curriculum models 
for mathematics will be described as outgrowths of the two 
earlier phases. Finally, some comments will be made concerning 
the impl icationsof such an analysis for the process of 
curriculum revision. , 
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2.1 The Nature of. Mathematics 



Tn a frtrtmot* r n a paper dealing with aims of mathematics 
education, Watson ( 1 97*1 )* says : "It'has been conjectured that 
"there exists an n c such that for n > n 0 any set of n mathema- 
ticians will contain at least one pair who disagree on the 
definition of mathematics. It is believed that n 0 *2." 2 (page 
106) As in the case of goals for the teaching of mathematics, 
there is a substantial body of literature dealing with the 
question of the nature of mathematics- 

In this literature, there is virtual unanimity that 
mathematics is not monolithic, but multi-faceted. Beltzner,- 
Coleman and Edwards (1976), in their review of the state of 
the mathematical sciences 3 in Canada, characterize the field 
in three ways: (i) as a powerful means for analyzing 
experience, (2) as a cultural resource, and (3) as an 
important language essential for modern communication. 
Furthermore, they'propose as "the chief and overridii.g aim for 
the teaching of mathematics in the schools the wides t possible 
dissemination of -an understanding of what mathe matics is and r 
what it is not ." ioage 117) (emphasis in the original) They go 
on to say that, to" their knowledge; such an aim has never been 
made explicit by any school system. 

Many categorizations and part i ti oni ngs cf mathematics 
have been made over the years. It is commonplace, for example, 
to distinguish between pure and aopl ied mathematics. 

The historian of science, Thomas S. Kuhn (1977), provides 
some important insights confirming both the relatively recent 
emergence of the pure-applied distinction, and the divergence 



2 A number of readers of an earlier draft of this paper have 
suggested strengthening Watson's conjecture by changing the 
■condition to n 2: n 0 . This new conjecture would -appear to.be 
founded upon a. considerable amount of first-hand experience 

-in the field. 

3 Steen ( 1 978a ) observes that "in the past quarter century the 
world of mathematics has evolved from a single discipline to 
a cluster of intertwined subjects now usually termed 
'mathematical sciences'. 11 (page 7) He lists as examples the 
fields of number theory, mathematical logic, differential 
topology, algebraic geometry, operations research, "statis- 
tics, computer . science, combinatorics , mathematical 
programming, mathematical economics, mathematical biology, 
mathematical psychology, mathematical linguistics, and 
cliometrics. 

. '25 
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of opinion internationally regarding the exact nature of this 
di cinction. He writes: j 

<i • 

A(n) important source of change during the 

nineteenth century was a gradual shift in the 
perceived identity of mathematics. Until per- 
haps the middle of the century such topics as 
celestial, mechan ics , hydrodynamics , elast ic i - 
ty , and the vi brat ions of continuous and 
discontinuous media were at the center of pro- 
fessional ir.athemat ical research . Seventy- f ive 
years later, they had become "applied 
o - . mathematics" , a concern separate from and 

usually of lower status than the more abstract 
questions of ' "pure mathematics" which had 
become central to the discipline,... [This 
separation] occurred in different way»s and at 
different rates in different countries, (pages 
60-61) 

"Historically, there has been considerable and, at times, 
heated discussion about the nature of mathematics and, inevi- 
tably, about the type of content most appropriate to school 
mathematics. An examination of some of the details of such 
discussion's will help clarify certain aspects of the Curricu- 
lum models to be presented later. x 

Pure Mathematics N/ 

Much has been'written (Eves and Nevsom, 1963; 3enacerrk| 
and Putnam, 1964; Nagel and Newman, 1968; Wilder, 1968; 
Barrett, 1979) aboui attempts around the turn of the century 
'to secure ,the. foundations of mathematics afteV the surge of 
research activity in the preceding two centuries. The details 
of Russell's logicism , Brouwer's intuit ionism , and Hilbert's 
formalism need not be examined here, but some consideration 
must be given them if only because it has been argued else- 
where (Kline, 1977; Barrett, 1S(79) that the goals of logicism 
and formalism, in particular, have had an impact on both the 
orientation of research in mathematics and on the mathematics 
curriculum of the schools. 

According to Russell (Moritz, 1958), "Pure mathematics is 
the class of all propositions of the form '2 implies g f , where 
g and g are propositions containing one , or more •'ariaEles, the 
same in the two proposu t ions , and neither o nor g contains any 
constants except logical constants." Russell goes on to say 
that "mathematics may be defined as the subject in which we 
never know what we are talking about, nor whether what we are 
saying' is true*" (page 7) 
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Tne formalist program of David Hilbert (a German of the 
Gttttingen school as were Gauss, Riemann, Klein, and later 
Courant) has, even more than the logicist one, had an impact 
on the school mathematics curriculum. Hilbert himself was an 
eminent mathematician who worked in a number of different 
fields and with varying degrees of rigor. He is credited (Eves 
and Nevsom, 1963), on the one hand, with having "sharpened the 
mathematical methad from the jnaterial axiomati,cs of Euclid *o 
the formal axiomatics of the present day," '(page 142), and on 
the dfcher hand, yith having produced a classic intuitive expo- 
sition of geometry in Geometry and the Imagination with Cohn- 
Vossen. 

The basis for Hilbert's formalist position was his desire 
to provide a consistent, finite, axiomatic foundation for all 
of classical analysis (Wang, 1 978 ) . In Hilbsrt' s view 
"mathematical expressions are regarded simply as empty signs. 
The postulates and theorems constructed from the system of 
signs ... are simply sequences of meaningless marks which are 
combined in strict agreement with explicitly stated rules." 
(Hagel and Nv*man, 1968, page 224) Von Neuma nn (1964) d e- 
scribed the formalist approach a's follows: 

.. TtyiO^ding idea of Hilbert' s t/heory of proof 
is .that, even if the statements of classical 
mathematics should turn out to pe false" as to 
content, nevertheless, classical mathematics 
involves an internally closed procedure which, 
operates according to* fixed rules known to all 
mathematicians and which consists basically in 
* constructing successively certain combinations 

of primitive symbols which- are considered * 
"correct" or "proved". (pag« 50) 

Hilbert' s goal of establishing the absolute consistency of a 
deductive system was shown by G&del, in 1931, to be unat- 
tainable for any system as^complex as that of the m arithmetic 
of natural numbers. In his Incompleteness Theorem, GBdel dem- 
onstrated that any "suitably strong" system will contain 
statements whose truth or falsity is undecidable within that 
system. (Hof stadter , 1 979) 

According to Barrett (1979), mathematics research in 
America has been dominated by the goals of formalism. Felix 
Browder and Saunders Mac Lane 0 978), both eminent Amet^can 
mathematicians, % draw a careful distinction between Hubert's 
formalist- program and the research paradigm which grew out o"f 
it. ' 

In its most vulgar form (and it is the vulgar 
forms of .sophisticated intellectual doctrines 
that tend to sweWp across the intellectual 
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landscape), the' formalist doctrine was taken 
to say that mathematics consists simply of the 
formal manipulation of uninterpreted symbols, 
or of reasoning by formal deduction (itself 
reduced simply to symbolic manipulation) from 
any assumptions whatever as long as they could 
be presented in an explicitly symbolic form. 
Taken in this form (and it is clear from his 
explicit statements that Hilbert would have 
found this form of the thesis horrifying), the 
vulgar formalist doctrine argued against, even 
the possibility of any objective content for 
any part of mathematics. It even seemed to 
argue against the significance and the content 
of the historically conditioned mathematical 
fields, as well as against their intuitions 
and central problems. In the context of apply- 
ing mathematics ^to the analysis of the 
'phenomena of the natural world, it makes any 
significant application a miracle on principle 
and a triumph of will over content, (page 344) 

Browder and Mac Lan* then^go on to argue that the effect 
of what they term vulgar formalism has been felt not„only in 
the ma hematical culture 'but even" more po in some scientific 
fields which make use - mathematics. They^con tend- that s 

while the vulgar 'formalist attitude* towards 
-mathematics has - never* achieved a* totally- 
dominant influence upon mathematical research 
even when unchallenged as an ideology, the 
very similar instrumentalist viewpoint £f the 
contemporary theoretical physicist towards 
mathematics became dominant in physics, (page 
345) 

Although formalism and abstraction are cfertaitfly ■ not e- 
quivalent terms, the abstract orientation of much of the 
mathematical research on this continent and elsewhere during 
this century has reinforced the formalist view of the nature 
of mathematics. As Marshall Stone (Griffiths and Howson, 1974) 
has noted: 

When we stop to compare the mathematics of 
today with mathematics as it was at the close 
of the nineteenth century, we may well be 
amazed .to no.te how rapidly our mathematical 
knowledge has grown i,n quantity and complexi- 
ty, but we should also not fail to observe how 
closely this development has been involved 
with an emphasis on abstraction and an in- 
creasing , concern with the perception and 



88 



Curriculum Models 
19 



analysis of broad mathematical patterns. 
Indeed, upon closer examination we see that 
this new orientation, made possible only by 
the divorce of mathematics from its applica- 
tions, nas been the true source of its 
tremendous growth during the present century, 
(page 120) 

While not disagreeing with Stone as to the facts of the 
matter,, the following quotation from The Thirty-Second 
Yearbook of the National Council of Teachers of Mathematics 
(NCTM) (Jones, 1970) presents a somewhat less-glowing picture: 

TKe tendency for American mathematical re- 
search to be very pure, and in the general 
area of the foundations of mathematics rather 

than in -applied mAthemat irs, continued into 

- the twentieth century, becoming a real na- / 
tional handicap at the time of World* War II. 
(page 30) 

One of the clearest indications of the impact of abstract 
formal.istic thinking on School mathematics in America may be 
found in the following remarks-by the late E. G. Begle (1979), 
the mathematician-turned-educator who ' headed the extremely 
influential School Mathematics Study Group (SMSG) in the 
^J. S.~R;. He said, ^ consider -mathematics to be' a set 
interrelated , abstract, symbolic systems . * (page 1) Two pages 
later he stated that; "We are dealing wiph an abstract ( the 
symbols, so far, are meaningless), symbolic (we have nothing 
but symbols and strings of symbols) s ystem . *""( page 3) (empha- 
sis in the original) Although Browder and Ma^ Lane (1978) feel 
that ther influence of fornalism on professional mathematical 
activity is ir. decline, thsy also maintain that "vulgar for- 
malism has been spread on a much more explicit level and to a 
much wider public than it ever reached before through the 
formalist thrust of a large part of the new curricula in the 
elementary and secondary schools. " (page 345) 

Hersh ( 1 979 ) , a critic bf formalism and of the goal of 
providing "secure" foundations for mathematics in general, 
.states that there is a definite connection between this orien- 
tation and the reality of school mathematics, not only in 
terms of specific content but also in terms of presentation 
and motivation of the subject. He contends: 

The last 'half-century or so has seen the rise 
"f formalism b% the most frequently advocated 
point of view in mathematical philosophy. In 
this same period, the dominant style of expo- 
sition in mathematical journals, and even in 
texts and treatises, has be^en to insist on 
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precise details of definitions and proofs, but 
to exclude or minimize discussion of why a 
problem is interesting, or why a particular 
method of proof is used.... One's conception 
"bf what mathematics i" affects one's concep- 
tion of how it should Be presented.... Another 
example is the importation, during the '60's, 
of set-theoretic notation and axiomatics into 
the high-school curriculum. This was not an 
inexplicable aberration, as its critics some- 
, times seem to imagine. It was a predictable 
cbnsebuehce of the philosophical doctrine 'that 
reduces all mathematics to axiomatic systems 
expressed in set-theoretic language, (page 33) 
(emphasis in the Qriginal) 



Hersh goes on to conclude that: 

(1) The unspoken assumption in all founda- 
tion i st viewpoints is that mathematics 

' must be a source of indubitable truth. 

(2) The actual experience of all schools — and 
the actual daily experience of 
ma thematic ians — shows that mathematical 
truth, like other kinds of truth, is fal- 
lible and corrigible, (page 43) 

Such views are similar to those formulated by Imre 
Lakatos, whose mentors were Karl Popper and George Polya. The 
recent focus on problem solving within the mathematics educa- 
tion community (NCTM, 1980) provides special impetus for 
critically qonsidering Lakatos 1 stance concerning ' the naturt 
of the discipline. In his book, Proofs and Refutations; ^The 
Logic of Mathematical Discovery , Lakatos ( 1 976 ) assorts that: 

Formalism denies the status of njathematics to 
most of what has been commonly understood to 
be mathematics, and can say nothing about its 
growth. None of the "creative" periods. and 
hardly any of the "critical" periods of mathe- 
matical theories would be admitted into the 
formalist heaven, where mathematical theories 
dwell like the seraphim, purged of all the 
impurities of earthly uncertainty, {page 2) 

In Lakatos* opinion, "informal, quasi-empirical, mathema- 
tics does not grow through a monotonous increase of the number 
of indubitably established theorems but through the incessant 
improvement of guesses by speculation and criticism, by the 
logic of proofs and refutations." (page 5) 
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Applied Mathematics 

In contrast to the formalist view of mathematics as pure 
is that held ly those Kho see the subject as being closely 
linked to its applications. Interestingly enough, so-called 
applied mathematicians he ve frequently refused to adopt an 
either-or position on the pure versus applied distinction, 
preferrino instead to promote a compromise between the two 
extremes/ Thus, Richard C<urant ( 1 94 1 ) in the preface to his 
classic text, What is Mathematics ?, says: 

"Mathematics as an expression of the O 
human mind reflects the active will, the con- 
templative reason, and the desire for 
aesthetic* perfection. Its basic elements are 
logic and intuition, analysis and construc- 
tion, generality and individuality. Though 
different traditions may emphasize different 
aspects, it is only the interplay of these 
antithetic forces and the struggle for their 
synthesis that constitute the life, useful- 
ness, and supreme value of mathematical 
science. 

"Without doubt, all mathematical develop- 
ment has its psychological roots in more or 
less practical requirements. But once started 
under the pressure of necessary applications, 
it inevitably gains momentum in itself and 
transcends the confines of immediate utility. 
This trend from applied to theoretical science 
appears in ancient history as well as in many 
contributions to modern mathematics by en- 
gineers and physicists.... 

"However, while the theoretical and pos- 
tulational tendency of Greek mathematics 
remains One of its important characteristics 
and has exercised an enormous influence, it 
cannot be emphasized too strongly that appli- 
cation and connection with physical reality 
played just as important a part in the mathe- 
matics of antiquity, and that a manper of 
presentation less rigid than Euclid's was very 
often preferred. " (pages xv-xvi) 

He cautions his readers about the danger of over-emphasi- 
zing the deductive character of mathematics. 

If the crystallized deductive form is the 
goal, intuition and construction are at least 
the driving forces. A serious threat to the 
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very life of science is implied in the asser- 
tion that mathematics is nothing but a system 
of conclusions drawn from definitions and pos- 
tulates that must be consistent but otherwise 
may be created by the free will of the mathe- 
matician. If this description were accurate, 
mathematics could not attract any intelligent 
person. It would be a game with definitions, 
rules, and syllogisms, without motitffc or goal. 
The notion that the intellect can create 
meaningful postulat ional systems at its whim 
is a deceptive half-truth. Only under the dis- 
cipline of responsibility to the organic 
whole, only guided by intrinsic necessity, can^ 
** the free mind achieve results of scientific 

value, (page xvii) 

Similar opinions- have been voiced in other countries such as 
the Soviet Union ( Aleksandrov, Kolmogorov, Lavrent'ev, i963)> 
and the United Kingdom (Griffiths and Howson, 1974). 

Henry Pollak (1979, page 233),, in a .paper discussing the 
interaction between mathematics .and other school subjects, 
presents four definitions of applied mathematics. 

(1) "Applied mathematics means classical applied 
mathematics, " which includes' the various branches of an- 
alysis as well as algebra, trigonometry, and geometry 
from .the secondary school curriculum. 

(2) "Applied mathematics means all mathematics that has sig- 
nificant practical application . " This would include all 
of the topics in the current secondary school curriculum 
plus such topics as probability, statistics, linear alge- 
bra, and c Output er sc xence • 

(3) "Applied mathematics means beginning with a situation in 
some other field or in real life," constructing and work- 
ing within a mathematical model of the situation, and 
then applying the results to the original situation. 

(4) "Applied mathematics means what people who apply mathema- 
tics in their livelihood actually do." This definition is 
similar to the dTfe given in (3). 

He then goes on to discuss, in some detail, each of these def- 
initions and to show the implications of each for the school 
curriculum. 

Pollak 9 s third and fourth definitions emphasize process 
rather than content. A key implication for school mathematics 
emanating from these two definitions is that the process of 
model building should be emphasized rather than the applica- 
tions themselves. Howson (1978), for example, is quite 
critical of some of the material produced by the Sixth Form 
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mthematics Project (an applied, upper-secondary level pro- 
ject) for merely putting narrow problems in an applied setting 
and avoiding the model building process, (page 207) 

The term "mathematUation" has been used tc describe an 
approach to the teaching and learning of mathematics based 
upon the skills of models-building and John TrWett of Simon 
fraser University and David Wheeler of Concordia are among the 
Canadian proponents of such an instructiorrar' appToacn* 
Beltzner, et si. U976) quote Wheeler approvingly and then 
give the following admonition: 

The absorption and retention of "facts" should 
not be the main objsct of the teaching-learn- 
— ing process - tut rather an important by- 
product. The m^in aim should be- that of,ex-^ 
ploiting, and extending the ability to 
"mathematize" which is inherent in all" think- 
ing individuals - by encouraging the student 
to exult in the "algebraic" character of 
mental functioning, (page 119) 

Mathematics as a Creative Art 

Mathematicians, whether pure or applied, have often writ- 
ten and spoken -ibout their field in terms one usually 
associates with the fine arts rather than the sciences. They 
see mathematics as a realm of endeavor characterized by in- 
sight, creativity,' and beauty. One of the major arguments to 
be found in the literature concerning the reasons for studying 
mathematics is the inherent beauty of the subject, its struc- 
tures, and its patterns. 

G. K. Hardy 0967), the British mathematician, put it the 
following way: 

A mathematician, like a painter or a poet, is 
a maker of patterns. If his patterns are more 
permanent than theirs, it is because they are 
made with ideas . . . . 

The mathematician' s patterns , like the 
painter's or the poet's, must be beautiful ; 
the ideas, like the colors or the words, must 
fit together in a harmonious way. Beauty is 
the first test: there is no permanent place in 
the world for ugly mathematics, (pages 84-85) 
(emphasis in the original) 

Hardy's mathematics was pure mathematics and he took 
great delight in that fact. He said, "I have never done any- 
thing 'useful'. No discovery of mine has made or is likely to 
make, directly or indirectly, for good or ill, the least dif- 
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ference to the amenity of the world. 9 (page 150) He did say, 
however, "I have added something to knowledge. . .which differs 
in degree only, and not in kind, from that of the creations of 
the great mathematicians, or of any of the other artists, 
great or small, who have left some kind of memorial behind 
them." (page 151) 

The Hungarian-born American mathematician, Paul Halmos 
(1968), described his art in the following way: 

For the professional pure mathematician, 
mathematics is the logical dovetailing of a 
carefully selected sparse set of assumptions 
with their surprising cor elusions via a con- 
ceptually elegant " proof. Simplicity, 
intrvcacy, and above all, logical analysis are 
the hallmark.of mathematics, (page 380) 

and l^ter: 

It is, I think, undeniable that a great part 
of mathematics was born, and lives in respect 
and admiration, for no other reason than that 
it is interesting — it is interesting in 
itself.... Don't all of us feel the irresis- 
tible puli of the puzzle? Is there really 
something wrong with saying that mathematics 
is a glorious creation of the human spirit and 
deserves to live even in the absence of any 
practical application? (page 386) 

Finally, he says: 

I hope just the same, that I've shown you that 
there is a subject called mathematics. . .and 
that that subject is a creative art. It is" a 
creative art because mathematicians create 
beautiful new concepts; it is a creative art 
because mathematicians live, act, and think 
like artists; and it is a creative art because 
mathematicians regard it sc. (page 389) 

Applied mathematicians have also spoken about this issue. 
Morris Kline (1362) is an applied mathematician whose greatest 
technical contributions to mathematics have been in the area 
of the mathematical behavior of radio waves. He has also been 
a harsh critic of what he perceives as being an extreme over- 
emphasis on formalism and abstraction in mathematics research 
and teaching. He, like Courant, rejects the pure-applied dis- - 
tinction and, regarding the artistic side of mathematics, he 
observes: 
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Mathematics offers artistic outlets not only 
in the creation of theorems and proofs, but in 
the expression of its material. A painter may 
have a great theme but he must also present it 
most effectively. The same is true in mathema- 
tics. The symbolism can be employed neatly and 
suggestively just as words are ,used in poetry, 
(page 671) 

Later, he continues: 

Perhaps the best reason for regarding mathema- 
tics as an art is not so much that it' affords 
an outlet for creative activity as that it 
provides spiritual values. It pu£$ man 'in 
touch with the highest aspiratiolTs and lofti- 
est goals. It offers intellectual delight and 
the exaltation of resolving the mysteries of 
the universe, (page 67 l ) 
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Summary 

The purpose of this section has been to examine several 
conceptions of the nature of .mathematics, since it has been 
suagested (Otte, 1979) that the way in which mathematics is 
viev d by members of the mathematics community has a profound 
effect on the school curriculum as conceived and as realized. 
The categories discussed here were chosen more for the sake of 
convenience than out of any strong feeling for their su- 
periority over some other categorization. Differing approaches 
to such a discussion of the nature of mathematics have been 
taken by Browder (1976) and Confrey (1980), to name only two. 
What seems clear is that some sort of analysis and^ discussion 
of the nature of mathematics is a prerequisite to the process 
of curriculum development, ._ 

The^current literature in mathematics education contains 
increasingly frequent references to the ideas of Imre Lakatos, 
whose work was mentioned earlier. For example, Bill Higginson 
(1980) of Queen's University contends that "answers to some 
critical problems of long standing in mathematics education 
can be found in aspects of the theories of Karl Popper, Imre 
Lakatos and Jean Piaget." (page 6) Some possible implications 
of Lakatosian ideas for school mathematics have been suggested 
by Hersh (1979). He contends: 

The criticism of formalism in the high schools 
has been primarily on pedagogic grounds: "This 
is/the wrong thing to teach, or the wrong way 
to teach." But all such arguments are incon- 
clusive if they leave unquestioned the dogma 
that . real mathematics^ is precisely formal 
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derivations from formally stated axioms. If- 
this^ philosophical dogjna goes unchallenged, 
the critic of formalism in the' schools appears 
to be advocating a compromise in quality: he 
is a sort of pedagpgic opportunist , who wants 
to offer the student less than the ""real 
thing". The issue, then, is not, What is the < 
best way to teach? but, What is^ mathematics 
really all about? To discredit formalism in 
pedagogy, one must challenge its philosophical 
base: the formalist picture of the nature of 
mathematics. Controversies about high-school 
teaching cannot be resolved without confron- 
ting problems about the nature of mathematics.- 
.(page 33-34) (empKssis in the original) 

whether' Hersh has over-stated the case or whether, as 
Agassi (.1 98$) has-suggesxed~,—a Lc <atosran revolution is im- 
minent, is tar from clear. What i,s clear is that the prevalent 
perceptions of the nature of mathematics are an important de- 
terminant of the school mathematics curriculum. 



2.2 Factors Influencing the Curriculum Development Process 



Earlier, the curr icul>'!:. development process was portrayed 
as a mediator between the domain of mathematics and that of 
school mathematics. The function of the curriculum development 
process is to restructure mathematics into a form appropriate 
for the school curriculum. This restructuring process is in- 
fluenced, by a number of factors, each of which affects the 
development of the mathematics curriculum in a specific way. 
Four such factors will be discussed here. 

St>cioloqical Factors ^ 

Both the content and the methodology of school mathema- 
tics are influenced by sociological factors beyond the control 
of the school and bv the nature of the school s#ttino itself. 
As Bauersfeld (l980l has observed: 

Teaching and learning mathematics is realized 
in institutions which the society has set up 
- explicitly to produce shared meanings among 
their members. Institutions are represented 
and reproduced' through their members and that 
is why they have characteristic impacts on 
human interactions inside of the 
institutional. [sic] They constitute norms and 
roles; they develop rituals in actions and in 
meanings; they tend to seclusion and self-suf- 
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ficiency; and they even produc* their own 
content — in this case, school mathematics, 
(pages 35-36) (emphasis in the original) 

The past twenty years or so have provided a number of 
examples of the influence of sociological factors on the 
mathematics curriculum of the schools. ■ During the New Math 
era^ for example, mathematics was considered by many as re- 
quiring~TncTea~5eTi-a j t*ention and prominence in the schools. In 
the United States, all of the physical sciences as well as 
mathematics benefitted from an enormous influx. „of government 
and private foundation funds during the -Late 1950s and the 
1960s, in part as a result of the Successful launching of the 
firsr unmanned earth satellite by the Soviet Union in l 957 . 

The picture in the United Sta s regarding public support 
for mathematics and the physical sciences has changed dramati- 
cally in the last two-decades. As the report of the National , 
Advisory Committee on Mathematical Education (1975) makes 
clear, the importance of mathematics and the sciences has de- 
clined in public opinion, and students' interests are beuig 
directed elsewhere. As a result, financial support for curric- 
ulum development and research in mathematics is not nearly as 
strong a? it was. 

More recently we have witnessed, on the one hand, the 
rise of "accountability" in -the schools as a response to 
public pressure about the high costs of schooling; and, on the 
other hand, we have seen disquiet about claims that standards 
are falling. The so-called back-to-basics movement,* minimum 
competency testing, and the growth of provincial, state, and 
national assessment programs may all be viewed as responses by 
school systems to demands from the society which they serve. 

Teachers are members of the society in whose schools they 
teach, and therefore are in a somewhat ambiguous position re- 
-gardrng innovations in-teaching practice and materials. In 
House's (1979) opinion, many curricular innovations have 
failed because they were subverted by teachers and n * v * r _ ™~ 
plcscr.tcd. Ths innw valors ficqusr.tiy fs;ied to accour.t io: 
critical role of classroom teachers and neglected to involve 
them in the development process. For example, there is moun- 
ting evidence (Brandt and others, 1 979; Fey, 1979; Robitaille, 
198U that the New Math was never fully implemented in 
schools, 3 and that teachers have not responded as positively 
or as enthusiastically as might have been expected to the 



•This movement is a world-wide phenomenon. According to 
Kolyagin, Lu'kankin, and Oganesyan O980, page ,74) in the 
Soviet Union it is known as the "return to Riselev" movement. 
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adoptton of the metric system or to the use of calculators and 
computers in schools (Robitaille and Sherrill, 1977). 

It has also been argued that innovations which stressed 
an inquiry approach or learning by discovery frequently had 
little impactt because of their lack of fit with a rule-obe- 
dience function of school mathematics. Easley (1979)., for 
example, contends that: ' 

Some teachers might even admit to using arith- 
* metic as a ^kind o£ moral training in the sense 
that^_students can be taught to be neat and 
orderly, tcr be responsible 'for doing th$ir 
work on time and gett irt^turned in in 
proper form, and being responsible for~~ their 
own „_ work and not getting help from other 
people. These are, really moral values for 
which -arithmetic* is seen by many teachers to 
be a suitable instrument, not the only instru- 
ment but one very suitable instrument, (page 
9) (emphasis in the original) 

v 

Although it has not been done nere, it would certainly be 
possible to discuss th* impact of sociological factors on the 
curriculum development process in a broader context. It may 
be, for example, that the type oi social and political system 
operating in a given place at a given time influences not only 
the educational system in general but, in particular, the 
mathematics curriculum. As Howson ( 1 980 ) has observed: 

It is usual in mathematical periodicals — even 
those devoted to educat ion--to fight shy * df 
political issues. For example, curricula and 
school organisational patterns are presented 
and discussed in an aseptic , non-poli t ical 
manner. Yet mathematics education in any coun- 
try cannot be divorced from politics, and we 
delude ourselves if we believe that this is 
noc so. (page 285) 

Howson continues with a critique of Swetz's (1978) formu- 
lation and analysis of the phenomenon < of "socialist 
mathematics education". Such cross-political comparisons are 
beyond the scope of the present paper and, as can be inferred 



f Beltzner et al. (1976) consider the New Math movement in 
Canada to have failed because, in their opinion, only the 
appearance of New Math was incorporated in most textbooks and 
those textbooks "attempt to teach jargon rather than ideas." 
(page 122) 
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from Howsorv' s paper, much careful analysis remains to be done, 
before any meaningful conclusions can be drawn in this 'area* 
Nonetheless, it seems clear that any program of curriculum 
revision which seeks to incorporate aspects of an apparently 
successful innovation from a different jurisdiction must in- 
clude an analysis of the social and political differences 
between the two places* • 

Psychological Factors 

"Griffiths and Howson (1974) have stated that in Great 
Britain psychological-^ theories have not h--3 a very great 
impact on the mathematics curriculum, especially at the secon- 
dary school level* They do say, however, that among the 
exceptions to this general rule are the materials produced by 
the Nuffield Project, the work of Her Majesty's Inspector 
Edith Biggs, and, to a lesser extent, that of Richard Skemp* 

In North America, on the other hand, the mathematics 
curriculum and the teaching of 7 mathematics^ have both been 
fairly heavily influenced by changing beliefs and theories 
about the ways in which children learn and what they are ca- 
pable of learning at various age levels. Although some such 
beliefs and theories have been short-lived, a few have demon- 
strated remarkable durability and resistance to change* 

A great many educators still subscribe to a form of the 
theories of mental discipline and transfer of training as they 
apply to mathematics* They believe that subjects like mathema- 
tics help 'teach students tc "think logically" both in 
mathematical and non-mathematical situations. In a study con- 
ducted among teachers of secondary school mathematics in . 
British Columbia (Robitaille, 1973), for example, ? it was found 
that when teachers were asked to rank some twenty objectives 
for the teaching of geometry, the five objectives which were 
ranked highest had nothing to do with geometry itself, or with 
mathematics for that matter. All of them were either mental 
discipline or transfer objectives. The belief, however ill- 

f nnnrUH *h*i- thm *t\\Ay nf Riir 1 i ftoan «yn1-h#Hr amnmmtry will 

assist in the development of students' ability to think logic- 
ally, has persisted in spite of results such as those reported 
by Fawcett (1938) and, mare recently, Williams (1980). 



•MacDonald (1977), for example, has compared the relative in- 
fluence of American and British approaches to the New Math on 
the Australian curriculum* In his opinion, "The upshot was 
that the transition to new mathematics programs in many parts 
of this country combined some of the worst features of both 
the U. K* and the U* S* experiences! " (page 56) 
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Bc.iaviorist theories of learning, from those of 
% E. r L. Thorndike to Robert Gagn*, have also had a considerable 
and lasting influence on the teaching of mathematics. 
Thorndike 1 Sclavs of exercise, effect, and readiness were based 
upon" his rejection of a logical; axiomatic presentation of 
arithmetic. Critics of his connectionist psychology have as- 
serted that he rejected meaning in mathematics along with 
axiomatics (Jones, 1970). Thorndike himself 092D admonished 
his readers that: 

Arithmetic makes a very strong appeal to two 
potent interests — the interest in mental acti- 
vity and the interest in achievement. Many 
children like arithmetic in the same way and 
fox much the same reasons that they like 
puzzles, riddles, checkers, chess, a,nd other 
intellectual §ames. Almost all children .like, 
to have their tasks definite so that they can 
know what they have to do and when it is. done, 
and enjoy the sense of action, achievement, 
and mastery, (page 14) 

* 

He encouraged teachers to. "use arithmetical games, races, 
matches, and the like ... when such games, races, and the like 
are jitet as instructive as mere' drill for drill's sake." (page 
28) Whixle it *is clear that Thorndike's formulation of bonding 
lost credibility in the 1930s, it must be recognized- that many 
teacher-, or commercially-produced Vames and puzzle; worksheets 
are basecj upon a Thorndikean view cfl^J^arning. 7 Sriith (1976), 
in discussing the impact of Thorndike' s work, _ says that *by 
and large NtThorndike' s] concept iorTM-4iew-lc^rning occurs has 
permeated our thinking about teaching to such efr — extent that 
ve are often unaware that we art persuac>d by hiS-^ews." 
(page 25) \ 

More recerttly, the construction of so-called task analy- 
ses and behavioral objectives has .enjoyed wide popularity in 
North America. x The Dutch mathematician, Hans Freudenthal 
(*9 7 ?»>, *ecri*^ fhis "atomisation" . to use his terminoloqv, 
in the strongest ^ertns. He points out that this practice has 
not taken such \a firm hold in other countries, pointing in 
particular to the Nuffield project materials in Great Britain 
as well as . to qork by Tamas Varga in Hungary and Emma 
Castelnuovo in Italy. 



7 Just as Browder and Mac Line (1978) distinguished between 
Hilberfs view of formalism and its "vulgar" derivative, one 
might also distinguish between Thorndike's actual formula- 
tions and their vulgar derivatives. 
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During %he New Math era the work of Jerome Bruner ( i 963 ) 
was # extremely influential in the educational literature, if 
not'in the typic,al classroom. His declarations to the effect 
that "any subject can be taught effectively in some intellec- 
tually honest form to any child at any stage of development , " 
(paae 33) and that the best way to learn mathematics* is by 
behaving like a mathematician, were hallmarks of that period. 
At-'che primary school level, the developmental theory of Jean 
Piaget continues to exert an important, influence on ttfe 
teaching of mathematics in Nouth America and elsewhere.* 

Piaget's ( 1 973 ) conclusion that "there exists, as a func- 
tion of the development of intelligence as a whole, a 
spontaneous and - gradual construction of elementary logico- 
mathematical structures and that these 'natural' ... struc- 
tures are much closer to those being usad in 'modern' 
uathematits than to those being used in traditional 
mathematics" (page 79) has Sometimes been used, along with 
Bruner' s declaration, to justify the inclusion of monern 
mathematics in final, finished form in the school curr ; am. 
Hovever, piaget himself states: 

With modern mathematics., the teacher is 
often tempted to present far too early notions 
and operations in a framewcrk that is already 
ve&y formal. In this case the procedure that 
vouM seem indispensable would . to take as 
the siartirig point the qualitative concrete 
levels: in other words-, the representations or 
models used should correspond to the natural 
logic o£ the levels of the pupils in question, 
i:nd f ormalisation should be ke^t for a later 
moment, (pages 86-87) 

» 

It shou d be • noted in this connection that the Harvard 
Mathematics Pcoject conducted by. Bruner and Dienes (Dienes, 
1963) relied heavily on the use of concrete apparatus although 
one of their objectives certainly was to accelerate the pro- 
cess of formalization. 

Reactions to these theories and beliefs has varied both 
between and within .countries. For example, Jim Fey 0 978) of 
the University of Maryland criticized many of the American New 
Math programs for the elementary school as having been 
"conceived in a naive optimise that young children could 
achieve far more than had ever been expected of them."* (page 
341) On the other hand, Max Bell ( 1 980 ) o>f the University of 



•Bruner 's comment was acta lly made about physics, not mathe- 
matics. 



ERIC 



41 



Curriculum Models 
32 



Chicago, in an address to the annual meeting of the NCTM, said 
/ that one of the major problems facing mathematics educators in 

the 1980s was a "pervasive pessimism about yOung children's 
ma theme tics abilities. * (page 17-1) 

Although * a great deal of research has been done on the 
-topic of ho* children learn mathematics, "progress has been 
slow and our knowledge of mathematical learning processes 
meagre," (Chapman, 1972, page 153) Man-y of the most fundamen- 
tal ' questions remain only partially answered, and the list of 
issues or questions which have been an&wered definitively is 
all too short. 

Pedagogical factors 

The methods and materials used by teachers of mathematics 
are important determinants of the mathematics curriculum as it 
is attained by students. So too are the qualifications, both 
academic ana professional, of the teachers themselves. 

At the elementary school level in many countries, 
N teachers have little or no academic preparation in mathematics 
beyond the' secondary school level (OEEC, 1961). In British 
Columbia, for example, approximately twenty-five percent of 
the elementary school teachers surveyed in 1977 (Robitaille 
and Sherrill, 1977) indicated that they had no; post-secondary 
training in mathematics. 

Elementary teachers tend to be generalists while their 
- secondary school counterparts are more likely to be subject 
matter* specialists. The resulting dichotomy between "child- 
orientation versus subject matter-orientation" has, in Otte's 
terms (1979, page 126), been a source of antagonism in discus- 
sions of the pedagogy of mathematics. The pros and cons of 
permitting only specialists to teach mathematics have been - 
debated for many years, but no resolution of this argument^ 
appears imminent. 

The type of training which universities provide for pros- 
pective teachers of mathematics is also an important issue. 
Reporting on the PRIME-80 conference which was sponsored by 
the Mathematical Association of America and which "was intended 
to identify directions for the university-level training of * 
future Ku "hematic ians and teachers of mathematics, Steen 
(1978b) s^tes, rather ominously that: 

Moreover, 60% of undergraduate mathematics 
enrollments are now in applied areas, with the 
remaining 40% split evenly between required 
and elective courses. Only those students pre- 
paring for careers as high school teachers are 
continuing to take the traditional courses - 1 
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because they are required to by certification 
regulation ,. This situation ... is doubly dan- 
gerous: not only does it mean that future high 
school teachers may be ill-prepared to cope 
with their students' demands for new applica- 
tions, but the commitment to teaching 
disqualifies them .from other mathematics-re- 
lated jobs that now universally require majors 
with an applied concentration (page 172) 

The subject matter content of the curriculum and the 
nature of the population of students at a given grade level 
who are studying mathematics vary considerably from place to 
place, particularly at the secondary school level. Thus, in 
some European countries, a substantial portion of the *ast 
year of secondary school mathematics is devoted to the study 
of calculus. In such countries, it is often the case that only 
a small proportion of the student population is permitted to 
continue their studies of mathematics beyond the minimum com- 
pulsory level. In other words, these countries have formal 
"streaming" or "tracking" programs* whereby students who have 
been identified as Highly capable in a given subject area are 
challenged to explore those areas in some depth. 

In both Canada and the United States, a larger proportion 
of students studies mathematics beyond the compulsory level 
than in many other countries. In most school ]unsdictions in 
Nor*-h America, however, there is some sort of provision made 
for talented students to specialize or to complete the regular 
courses in an accelerated way and then follow a program such 
as Advanced Placement through which high school students can 
qain up to one-year's university credit in calculus. In 
British Columbia, although a few elective courses have been 
included in the secondary school mathematics curriculum, no 
program of acceleration or specialization is defined in the 
Curriculum Guide. As a matter of fact, the so-called honors 
course at the Grade 12 level was discontinued several years 
ago. - 

< A pedagogical situation which appears to be unique to 
British Columbia is that of semestering or, in some cases, 
quartering of mathematics courses. In some schools, for exam- 
ple, students take a course such as Mathematics 8 during the 
first semester (September to January), and then take no mathe- 



•According to two papers recently published by Unesco (Hayter, 
. 1980; Kawaguchi, 1980), for example, qualified students in 
the. United Kingdom and Japan may spend between 10 and 18 
hours a week taking mathematics courses at the senior secon- 
dary level. 
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matics course during the' second semester. In other parts of w 

Canada and in the United States, this type of semestering of 

courses may be relatively common at the Grade 12 level r but is 
rarely seen at lower grade levels. 

Technological Factors 

> In British Columbia, the inf?uence of technological fac- 
tors on the mathematics curriculum and the teaching of 
mathematics has been minimal* Re 'Its from a survey of mathe- 
matics teaching practices in Britioh Columbia (Robitaille and 
Sherrill, 1 977 ) indicate that little use is made of audio- 
visual aids and equipment other than the overhead projector. 
Moreover , only a small percentage of teachers who have access 
to computers actually make use of them in their teaching of 
mathematics either for instructional or managerial functions. 
The use of calculators is favored by teachers for secondary 
school students, but not for elementary school students and 
not during examinations. 

Other countries appear to make more extensive use of var- 
ious media, for example, in the production of radio and 
television programs in mathematics for the schools. Heimer 
( l979)*states that, at a conference held in 1967, reports of 
radio ; and television procrams in mathematics were received 
from Denmarjc, Australia, France, Hungary, Ireland, and the 
United States. He also states that since 1957, the BBC has 
produced more than 300 such programs, and that the Federal 
Republic of Germany, Brazil, Japan, the United States, and 
Hong Kong have "recently mounted important television or ra- ' 
diovision projects' in . mathematics. * (page 222) Of course, 
without further information, one must be careful not to equate 
the existence ot particular programs or innovatiors with their 
widespread use and implementation. 

Of all the various technological devices and materials, * 
the calculator seems certain to have the greatest impact on 
the schools and on tho ^caching of mathematics. In some coun- 
tries their use is vii ual;y universal and students use them 
at all times, even during examinations. In other countries 
ca^ulators are rarely found in schools and their impact has 
yet to be felt. 

The situation in British Columbia regarding calculators 
is somewhere between these two extremes, and some decision 
regarding their place auJ availability in the schools will 
have to be made in the near future. The question of whether it 
makes sense, economically or educationally, to devote so much 
time to the development of children's ability to compute when 
law-priced, powerful calculators are readily available must be 
addressed. Wheat ley (1980), for example, has proposed the fol- 
lowing changes to the mathematics curriculum of the elementary 
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school : 



• shift from a computationally based curri.u- 
un to a conceptually oriented curriculum 
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usii*g the calculator as an instrumental 
tool, and 

• eliminate the teaching of complex computa- 
tions in the elementary school, (page 37) 

Wheatley's second recommendation is the more straightfor- 
ward of the two. Suggestions tc eliminate such computational 
skills as long division with divisors of more than two digits, 
and multiplication by multipliers having more than two digits 
are clear and unambiguous*. His first point is more problema- 
tic, both in terms of its meaning for curriculum developers 
and of the form in which such a curriculum would ir. fact be 
implemented by teachers. As Roberts (1980) has stated in 
reviewing the results of research into the use of calculators: 

Although the proposition that calculator usage 
can have an impact on, mathemat ical concept 
formation seems reasonable, it is not support- 
ed thus far by the empirical data available. 
In fact, a strong case can be made that this 
hypothesis has not been adequately tested 
since few studies made any real attempt to 
carefully integral a calculator use into the 
curriculum that would illustrate how. calcula- 
tors can facilitate concept learning, (page 
84) 

While the phrase, "conceptually oriented curriculum", is 
open to many, perhaps rather contradictory, interpretations, 
any forecast of curricular change ;;n this direction arising 
from the introduction of calculators into the classroom must 
be tempered by data such as that reported by teachers in the 
1977 British Columbia Mathematics Assessment (Robitaille and 
Sherrill, 1977). When asked where the major emphasis should be 
placed in the mathematics curriculum, less than seven percent 
of the elementary school teachers polled favored a greater 
emphasis on the development of concepts and principles than on 
computational skills and drill, (page 43) 

Given the pre-eminent position of computational skills in 
the curriculum, at least in North America, on the one hand, 
and the power and availability of calculators on the other, it 
would appear that som-i sort of large-scale curricular impact 
is inevitable. The fate of previous innovations, as well as 
the influence of other factors within the curriculum, develop- 
ment process, however, makes it virtually impossible to 
predict the precise nature of any such change with any high 
degret of confidence. For those undertaking curriculum revi- 
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sion, an in-depth analysis of the specific uses and 
implications afforded by this device would seem to warrant top 
priority. 

The ever-increasing availability of micro-computers also 
has important implications for both the content of the school 
mathematics curriculum as well as the emphasis to be placed on 
different topics. Ultimately, the presence of such devices in 
classrooms will have implications for teaching methodology as 
w ell. 

Summary * 

The curriculum development process in mathematics is in- 
fluenced or affected by a number of factors, four of which 
have been discussed here: sociological, psychological, pedago- 
gical, and technological. In every place where mathematics is 
taught, different weight is attached to and different concerns 
dominate each of these factors. This has the ultimate effect 
of producing different curricula, each of which is unique to 
the particular place for which it was developed. 



2.3 Models for the Mathematics Curriculum 



Earlier, in Figure 2-1, the school mathematics curriculum 
was portrayed as being an outgrowth of the nature of the sub- 
ject itself, adapted, filtered, v and restructured by the 
curriculum development process. Four factors which influence' 
that process were described and their role .in- the emergence of 
a particular model for the mathemat ics cur*, iculum is portrayed 
in^Figure 2-2. 

One might conceive of several different curriculum models 
for mathematics, each one based on a particular view of the 
nature of the subject and conditioned by sociological, psycho- 
logical, pedagogical , ' and technological factors. Of this 
number, there are three which are prevalent today: a model 
which emphasizes mathematics as the science of abstract struc- 
tures and their properties, a second which stresses the 
applications 'of mathematics to other disciplines, and a third 
which emphasizes the importance of mathematics in everyday 
living. These models will be referred to, respectively, as the 
Pure Mathematics model, the Applied Mathematics model, and the 
Basic Mat hematic's model. 

The Pure and Applied Mathematics models are more* or less 
directly derived from the corresponding views of the nature of 
the discipline. Such views are then filtered through the 
curriculum development process, and influenced by factors such 
as the sociological, psychological, pedagogical, and technolo- 
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MATHEMATICS: 
Processes 



>\ A A /V MATHEMATICS 



Sociological Factors-* 
Psychological Factors 

Pedagogical Factors- 1 

Technological r-actors-i 



Figure 2~2. Development of a mathematics curriculum model. 

^gical ones discussed earlier. In contrast, the third model has 
only" a tenuous connection with any view a mathematician might 
have of the^ nature or the value of the subject. Although 
Poincare's, admission that he inevitably made errors in car- 
rying out column addition exercises may not be characteristic 
of professional mathematicians in general, there is no reason 
tt> believe that computational ability or a good memory for 
formulas,, for example, are necessary components of creative 
ability m mathematics (Krutetskii, 1976). The Basic 
Mathematics model is flfuch moreva direct product of the influ- 
ence of factors such a§ the sociological and pedagogical than 
a derivative of a particular view of the nature of mathema- 
tics. 

In practice, these three models are seldom if ev6r found 
-in a pure state. Thus, the mathematics curriculum for a given 
place and for a given grade level might advocate placing 
greater emphasis on one model than cn either of the others, 
but it is extremely unlikely that a curriculum would be con- 
structed on the basis of one of these models to the total 
exclusion of the other two. For example, a particular curricu- 
lum might assign a pre-eminent role to the Pure Mathematics 
model and yet still include aspects of the AppliedMathemat ics 
and Basic Mathematics models. Similarly, it is difficult to 
imagine an entire mathematics curriculum being built solely 
around the Basic Mathematics model. 

To illustrate how these models are applied in practice* 
three curricula will be considered: the French, the British, 
and the North American. The French and British examples illus- 
trate the existence of conflicting views of the importance of 
the Pure Mathematics model as opposed to the Applied 
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Mathematics one. The North American example is important to 
this discussion not only because it is the context within 
which we are operating, but also because it appears to be in # a 
somewhat fluid state at the present time as a result of a 
number of pressures for change that are being exerted both 
from within *nd outside the profession. 

Due to v limi tat ions of space , the discussion of these 
curricula must be rather brief. Many details have had to be 
omitted and the resultant portrayal is somewhat over-simpli- 
fied. In each of the three cases to be considered, the 
mathematics^ curriculum and the issues surrounding it are sig- 
nificantly more complex and less easy to categorize than might 
be inferred on thfe basis of the information presented hire. 

The French Curriculum 

French society is more class-structured than North 
American society and the French educational system, by its 
selectivity, remains, despite attempts to democratize it, one 
of the major agencies which propagate that structure (Revuz, 
1979). Revuz has also pointed out that mathematics is the 
major instrument for sorting students into different educa- 
tional tracks, and he warns that continuation of this practice 
can do nothing but harm to the future of mathematics in 
France. He says,, for fexample, "Success in mathematics has 
become the -quasi -unique criterion for the career choices and 
the selection of pupils. " (page 247) And later, "The use of 
mathematics as a selection instrument within the school system 
could spell death to mathematical education in France." (page 
250) 

France has h£d a long history of excellence in mathema- 
tics, b£it the direction of French mathematics research % has 
changed dramatically in the last hundred years. As Kuhn (1977) 
- points out, French mathematicians such as Laplace, Fourier, 
and Poisson mathematized physics during the first quarter of 
the nineteenth century but, for reasons which are unclear, 
after mid-century the attention of French mathematicians was 
diverted from the concrete concerns of physics toward the 
foundations of mathematics, culminating in the voluminous work 
of Nicolas Bourbaki. 10 

This fundamental re-orientation of mathematical focus has 
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had an impact on the school curriculum. The French 
mathematician, Rene Thorn, speaking art the second International 
Congress on Mathematical Education in 1972 said, "In fact, 
whether one wishes it or not, all mathematical pedagogy, even 
if scarcely coherent, rests on a philosophy of mathematics. 
The modernist tendency is grounded essentially in the forma- 
list conception of mathematics. * (Otte, 1 979 r page 123) 

An indication of the direction taken by reform in mathe- 
matics education in France may be fou:d in the paper presented 
bv the French mathematician, Jean Dieudonn6, at the Royaumont 
Seminar in 1959 (OEEC, 1961 J. 11 At that conference, Dieudonne 
encouraged delegates to consider a number of fundamental re- 
forms to the school mathematics curriculum. He encouraged the 
adoption of more precise terminology and language, and the 
replacement of traditional Euclidea'n geomeiry by linear alge- 
bra and, particularly/ vector spaces. He also urged the 
adoption of a more rigorous, axiomatic development of school 
mathematics based upon " constant appeal to intuition " (page 
39) (emphasis in the original) and "expet imental work", par- 
ticularly with younger children. In a later paper reviewed by 
Stevens and Garfunkel ( 1 975) , Dieudonne is quoted a? saying 
that, for most teachers, "the only way they can arrive at a 
reasonably good understanding of mathematics and pass it on to 
their students will be through a careful presentation of their 
material, in which definitions, hypotheses, and arguments are 
i precise enough to avoid any misunderstanding." (page 685) In 
the- same vein, Andre Magnier, Honorary General Inspector of 
Public Education (France), sai'd "the axiomatic presentation 
has become — since Hilbert--the key presentation method in 
mathematics." (page 10) 

Many of Dieudonne' s recommendations have become hallmarks 
of what North Americans understand to be the French mathema- 
tics curriculum. Similar programs emphasizing mathematics as 
the study of structures have been developed in Belgium and., 
for many North Americans, the texts and materials produced in 
Belgium by Georges P^py served as an introduction to the new 



10 Bourbaki is the pseudonym adopteM by a group of mathemati- 
cians, mainly French, who produced their first volume in 
1939 and their thirty-first in 1965. Andjre Weil and Jean 
Dieudonn6 have been among the leaders of the group. The 
origin of the name itself is, obscure, perhaps borrowed from 
the Franco-Prussian War general, Charles Denis Sauter 
Bourbaki. (Boyer, 1968) 

1 1 1 n the proceedings of that conference, one finds Dieudonn6's 
now-famous remark: "Euclid must go!" 
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approaches being tried in France and other francophone jurist 
dictions. In the United States, the Comprehensive School 
Mathematics Program directed by Burt Kaufman has drawn heavily 
upon .Papy * s work. 



was described reOfrrftTy iff a paper by De Bruyn < 1 980 ) • He lists 
as igajor themes* of the- program, - the following five topics: r 
Sets and Relations, Numbers, Geometry, Measurement, and 
Applied Mathematics. The 'detailed listing of the content of 
the program is not broken down by age or grade level, brt it 
is understood thai "the ordering is not chronological, but the 
themes should evolve in symbiosis and 'the mathematical struc- 
tures build up themselves progressively in filigree of the 
five themes. " (page 19) 

The Sets and Relations theme or strand contains topics 
such as the properties of equivalence relations, Venn dia- 
grams, quantifiers, logical connectives, and Cartesian 
products." The Numbers strand includes the concept of infinite 
sets, integers, rational numbers, properties of operations, 
and arithmetic. The Geometry strand includes the study of 
plane and solid figuris and their properties as well as the 
study x>t projections, symmetries, rotations, and translations.' 
In ' the Measurement strand are topics such as length, area, 
volume, mass, time, and temperature. Applied mathematics ac- 
counts for approximately twenty percent of the curriculum and 
consists of topics Such as equations, statistics, and probabi- 
lity. 

In the same volume, a paper by Laumen, Bex, and 
Nachtergaele (1980) describes the content of the secondary 
school mathematics curriculum in the following terms: 



"The programs recommend the study of the 
main ideas concerning sets, relations, and 
functions; then the study of sets of numbers 
as structures; in geometry, the study of dif- 
ferent sets of transf ormat ions and of their 
basic structure and that of vector spaces of 2 
and 3 dimensions. 

"The teaching of analysis includes ele- 
mentary concepts of topology.... Moreover, we 
hope to reach a unified teaching of mathema- 
tics, where the boundaries between algebra, 
geometry, trigonometry, etc. have been expli- 
citly abolished. 

"Because of the introduction of modern 
concepts and the elimination of topics such as 
spherical trigonometry, descriptive geometry, 



The elementary 
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and certain areas of arithmetic, we have been 
able to include in the secondary scnool 
curriculum an introductory treatment not only 
of algebraic structures, but also of integral 
calculus* statistics, and probability (page 
28) (translated from the French). 

The Pure Mathematics model has also had an impact on the 
"mathematics curriculum in the Province of Quebec,- as well^ as 
in other parts of Canada. In his work at the Universite ae 
Shefbrooke, for examcle, Zoltan Dienes 12 developed materials 
which emohasized mathematical structures. Moreover ,- the goals 
ranked 'first and second in the list of four basic aims of the 
elementary mathematics program fior francophone schools in 
Quebec are: j 

* a. The exploration or acquisition of mathema- 
tical concepts, properties, relations, 
\ patterns, or structures. 

\ b. A growing familiarity with certain elements 

\ (verbal, graphic, or* symbolic) of mathema- 

tical language necessary or* useful for 
communication (McNicol, 1980, paye 11) 
(translated from the French) . 

Computational skills are racked third in this list, whereas 
they are ranked higher in each of the other provinces 
(McNicol, 1980). 

* 

It would be erroneous to assume that, even in France, the 
Pure Mathematics model has been universally adopted and ac- 
cepted. Revuz (1979) reveals the existence of a Considerable 
•credibility gap regarding the new mathematics programs by 
saying: 

A 

And. there persists among the general public, 
and within government circles, the idea of an 
opposition between classical mathematics, aus- 
• tere but useful, of which it is necessary to 
acquire a "core" at all costs, and modern 
mathematics, clever-, and entertaining but in 
the last resort pointless, which one would put 
on the list of subjects of "enlightenment" — 
which might be a tribute to its value as 
mental training, or a polite way of saying 
that it is of secondary importance, to be sac- 



1 'Dienes' materials have also been used to some extent in 
France and elsewhere. (Bell, 1975) 



ERIC 



51 



Curriculum Models 
42 



rificed when there is a cut in the timetable, 
(pages 243-244) 

There are also indications, from certain spokesmen for the 
teachers, of dissatisfaction with current programs and prac- 
tices in the teaching of mathematics. The October 1 976 issue 
of the Bulletin Inter-IREM is devoted to a discussion of this 
topic under the title "Social Functions of the Teaching of 
Mathematics". 

The British Curriculum 

The traditional British school organization and. curricu- 
lum have had a tremendous influence on school systems 
throughout the English-speaking world. In the realm of mathe- 
matics, for example, Howson ( 1 97 9 ) describes the algebra text 
written by Hall -and Knight as one "on which it could be 
claimed 'the sun never set' — for it was to be u^ed for decades 
throughout the British Empire." 13 (page 156) This influence 
has ^abated somewhat, but is still very strong in such diverse 
placerk as India, Hong Kong, and the West Indies. 



The British School system, in contrast to the French, is 
highly decentralized and "curriculum decisions are normally 
made at the school level." (Hayter, 1980, page 88) A major 
constraint on the freedom of the schools to initiate change 
would appear to be th<* external examinations which are pre- 
pared for secondary school students. Hayter says that "it is 
an anomalous feature of curriculum planning that, while the 
system would seem to enable innovation at a local level and 
provide the possibility of a mass movement within the system, 
it more normally appears as a damping medium for the implemen- 
tation of innovation." (page 88) In particular, he mentions 
the effect of pressures to resist innovation as including 
parental and student expectations, teacher expertise, and the 
existence of external examinations'. * 

The dominant British view of mathematics has always em- 
phasized applied mathematics, and applied mathematics has 
historically been prominent both in the British mathematics 
curriculum and in mathematics research. Griffiths and Howson 
(1974) tell us that "throughout Britain 'Mathematics' in the 
twentieth century has always included 'Applied Mathematics' , 
and it has always been tke aim of schools to stress the appli- 
cations of the subject." (page 141) 



13 Their trigonometry text., first published in 1893, was still 
. being used in anglophone schools in Quebec in 1965. 
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An examination of the material produced by the Nuffield 
Project and-the School Mathematics Project (SMj») will confirm 
what Griffiths and Howson have said in comparing New. Math in 
Great Britain to that in the U. S. The reason that the first 
U. S. curriculum project, headed by the late Max Beberman at 
the University of Illinois, was considered to be of little 
relevance to Britain might be that " 'modern '. mathematics does 
not consist entirely of abstract algebra in Englana." (page 
141) They also say tha* , consistent with this British view of 
mathematics, "great attention was paid to modern industrial 
applications of mathematics" from the beginnings of curncu^ar 
projects in the late 1950s. They contrast this with what they 
view as an almost total absence of any applied orientation in 
the SMSG materials from the United States or in Papy's Belgian, 
project. 

Bryan Thwaites (1972), the director oj SMP, says: 

It is a general belief in this" country that 
mathematical concepts should be revealed gra- , 
dually, being introduced at an intuitive j.evel 
and developed in parallel with other intuitive 
i ' ideas, so that patterns and logical frameworks 
slowly emerge. .-. .This view of the layout of a 
school mathematical course is in interesting 
contrast to, for example, the typical modern 
' American view, in which early formality is 
thought to be concomitant with .understanding, 
but it is one which has been propounded, over 
many years in this country by such bodies as 
our Mathematical Association.... Intrinsic in 
the preceding points, and of fundamental im- 
portance to the way in which children learn, 
is the aeed at all levels for multitudes of 
aoolications of the basic mathematical 
concepts , (page 241-242) (emphasis added) 

At -he Fourth International Congress on Mathematical 
Education (ICME-IV) which was held at the University of 
California at Berkeley in August 1980, a leaflet entitled SMP 
News offered the following description oi the approach taken 
TrTthe materials produced by that project: 

The "modern" content, with new topics such as, . 
matrices, statistics, and vectors displacing 
some of the conventional algebra and euclidean 
geometry, was the most striking feature of the 
first SMP text-books. Howevei., SMP materials 
embody an approach to mathematics teaching in 
which: 



• a 



topic is introduced through a situation 
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or application and the mathematics is de- 
veloped from that situation; 

• a mathematical idea is developed gradually, 
and the course returns to it in a helical 
fashion, to extend and deepen understand- 
ing; * , 

• explanations and justifications are given 
for techniques and methods, which are 
always set in context; 

• arbitrary rules are avoided; 

• the text is writteh to be complete in it- 
self, with the intention that the pupil can 
read it and thus take an active part in his 
learning. - # # 

The fairly obvious and understandable advocacy stance of 
the above remark must be b6rne in mind. Only through cAeful 
examination and observation of .classrooms could the validity 
of these claims be substantiated. Nonetheless, examination of 
the contents of the SMP textbooks may offer a useful 'basis ft>r 
making comparisons with North American materials. 

SMP Books A - H are designed for use with students of 
'average ability (the middle 50% of the population) in the 1 t- 
16 /year age range. Bocrk D could then be reasonably compared to 
materials prepared lor "use in Grade 8 in British Columbia. The 
Table of Contents of Book- D ^contains^ the following chapter 
titles: Group .Tables, Rotational Symmetry, in 3-D, Order and 
Punctuation, Similarity and Enlargement, Multiplication and 
Division of Fractions, Vectors, Multiplication and Division of 
Di rected Numbers, ' Looking . for an Answer , Experimental 
Probability, Interpretation of Graphs, Number Patterns - 
Pascal and Fibonacci, Ratio and Percentage, Pythagoras. 

Books 1 - 5 are designed for use by students between the 
ages of 1T and 16 who are in the upper quartile of the ability 
range. Accordingly, Book 3 might be considered more or less 
equivalent to the texts approved for use in British Columbia 
at the Grade 8 level. The contents of Book 3 are as y^llowsr 
Probability* Isometries, Matrices, Rates of Ciumge, The 
Circle, Networks, Three-Dimensional Geometry, Linear 
Programming, Waves, Functions and Equations, Identity and 
Inverse, bearing, Statistics, Computers and Programming, Loci 
>and Envelopes. 

Another distinctive feature of the British mathematics 
curriculum < has been the extent of teacher involvement in the 
development of new curricular materials. Kowson (1979) says: 

Onq of the most successful of all projects-- 
judged, faute de mieux , by degree of accep- 
* tance and longevity — is the School Mathematics 
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Project of England. This is noteworthy for the 
fact that not only have all its writing groups/> 
consisted almost JRpt irely of practising 
teachers, but it lias consistently used partt 
time rather than full-time writers. Author* 
have written in, their free time'or have been 
given relief from some o* their teaching 
duties to study and write.' As a result, they 
have retained day-to-day coatact with the 
classroom and have been ©ble to try out their 
ideas there before committing them to paper, 
triage 144) (emphasis in the original) 

* > 

The Nor.th American Curriculftc I 

Although the title of v^Js section includes the term 
"North American*, the model which 1 undergirds the curriculum 
originated in United States, In the past twenty years, 
Canadian provinces, with the possible exception of Ontario, 
have all adopted mathematics textbooks which'were either pro- 
duced in the United States or were produced originally in the 
U. S. and then "Canadianized" . 1 * There would not appear to be 
a distinctively Canadian model for the school mathematics 
curriculum. 

UntiT^-Vfirj recently, it was cleaF that the dominant view 
of the nature, of mathematics held by mathematicians in the 
United States v*s, as in the case of France, one which 
prpmoted pure mathematics. Barrett (1979) reports that 
American mathematics research was dominated by the. goals of 
formalism, and reveals his own biases by saying that "a whole 
generation of mathematicians labored to abolish their subject 
by turning it over to the mechanism of a. ioms. n (page 103) 
Begle (1974) had the following to say about the rise of the 
. formalist school v and its eventual' appl icat ion to the school 
mathematics curriculum: 

"Most mathematics educators extol struc- 
ture for sound historical reasons. Juring the 
early part *f the eighteenth century it became 
clear that further progress in mathematics 
itself would require that the basic concepts 
be rethought, clarified, and made more pre- - 
cise. It also Nscame clear that in certain 
aspects- of math^ » .tics, clever and intricate 
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1 *This means that the texts have been changed so that they use 
only metric units of measurement and that minor cnanges have 
been made in order to make the content more appropriate to 
Canadian students . 
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computations were less effective than a care- 
ful study of the structure of the mathematical 
.system, the wev in which the basic ideas fit 
together. 

"This new point of viev toward mathema- 
tics led to a tremendous flowering of 
mathematical activity. The kind of work being 
done by creative mathematicians during the 
early decades of this century was qualitative- 
ly different from what was done a century 
before and was both more powerful and broader 
in scope. * 

"During the period between the two World 
Wars, it became clear that this way of looking 
— at mathematics — first making sure that the 
basic ideas were clear and understandable and 
then investigating the ways they fit 
} together — was equally useful in education at 

the graduate level. By 1940 graduate texts 
taking this point of viev were in the majori- 
ty, and after'worlc War II the movement spread 
to the undergraduate program. 

"When, in. the late fifties, university 
mathematicians indicated a willingness to 
assist in the improvement of preco liege mathe- 
mat ics , they naturally suggested the t the 
point of view that had proved so successful at 
higher levels be tried at the secondary school 
level, and when it seemed to work there, that 
it be tried at the elementary schoox level as 
well.-* (page 27) 

The curriculum deye3cpment model used in produc ing many 
of the major American New Math programs was the Research- 
Development-Jiff usion model. (House, 1979; Howson, 1979) A 
case history of the application of this paradigm may be found 
in Wooton ( i 965 ) where he describes the early work of SMSG. 
Briefly, their materials were produced in the following way: a 
team of mathematicians and teachers would meet for a number of 
veeks to discuss objectives and write materials. These ma- 
terials would then be tried out in a number of schools and 
revised. Finally, the materials were made available for 
general use. In the case of SMSG and several other projects, 
financial support was provided mainly by the federal govern- 
ment • 

The influence of SMSG on the North American mathematics 
curriculum has been pervasive, and many textbook series, 
whether at the elementary or the secondary level, *are pat- 
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terned after their SMSG counterparts. Indeed, m£ny of the 
authors of contemporary mathematics texts in the United States 
were, at one time or another, involved in SMSG writing teams. 

O'Brien (1973) refers to the important role played by 
SMSG in describing the content of mathematics 'at the elemen- 
tary school level in North America. He says: 

The goals of present elementary school mathe- 
matics programs — derived largely from the 
publications of the School Mathematics Study 
Group — involve an understandinn of the prin- 
ciples of the rational number system and the 
interrelatedness cf various subsets of the 
rationals, the use of underlying principles 
such a<s associativity and distributivity in 
support of proficiency in computation and, to 
a. lesser extent, a knowledge of nomenclature 
and notation in geometry, (pages 256-259) 

At the sectffhdary school level, the following quotation 
from the Preface to one of the SMSG texts, Mathematics for 
Junior High School, Volume I , provides a brief summary of the 
flavor of the materials produced by the project: 

Key ideas of junior high school mathematics 
emphasized in this text are: structure of 
arithmetic from an algebraic viewpoint} the 
real number system as a progressing develop- 
ment; metric and non-metric relations^ in 
geometry. Throughout the materials these ideas 
are associated with their applications. 
Important at this level are experience with 
and appreciat ipn of abstract concepts , the 
role of definition, development of precise 
vocabulary and thought , experimentation , and 
proof. Substantial progress can be made on 
these concepts in the junior high school, 
(page v) 

The two most widely-used mathematics textbooks at the 
Grade 8 level in British Columbia at the present time are 
School Mathematics II (Addi son-Wesley) and Mathematics II 
(Ginn and Company). Results from a survey of teachers con- 
ducted as part of the 1977 B.C. Mathematics Assessment reveal 
that about fifty-five percent of the teachers of Grade 8 
mathematics in the province made use of the former, and an 
equal number used the latter (Robitaille and Sherrill, 
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Both of .these texts owe their origins to SMSG materials. 
As che authors of Mathematics II state, "the series incor- 
porates many of the recommendations - of experimental groups 
such as the School Mathematics Study Group, where one of the 
authors has served as a panelist and both have served as mem- 
bers of writing teams." (page v) They go on to describe the 
contents of the text as follows: 

Mathematics II is designed to continue the 
student's work in secondary mathematics, and 
it offers a sound and thorough preparation for 
suoseauent formal courses in algebra and 
geometry. Significant attention is directed to 
the structure of mathematics, to the fundamen- 
tal ideas underlying the familiar practices 
and procedures of arithmetic, andf to the prop- 
erties and relations of algebra and geometry, 
(page v) 

The chapter titles in the text are Integers and Rational 
Numbers? Exponents and The Pythagorean Property? Decimals and 
Real Numbers; Constructions and Congruency; Equations and 
Inequalities; The Coordinate Plane; Formulas and Function?; 
Prisms and Pyramids; Cylinders, Cones, and Spheres; 
Probability and Statistics; Similar Figures and Trigonometric 
Ratios. School Mathematics II contains similar material. 

It is difficult to determine ths- nature of the curriculum 
model* now prevailing in the United States. For a number of 
reasons, including criticism from mathemacic ians (e.g. Kline, 
1974; Ahlfors and others, 1962) and concerns about purportedly 
serious declines in standards, there has been a clear move 
away from much of the New Math content. It is less *' clear in 
what direction the curriculum is now heading. 

The NACOME 1 * report contains a strong rebuttal of criti- 
cisms such as those by Kline in his book Why Johnny Can't Add 
(1974). The report defends the changes made between 1955 and 
1975 by saying that "from a 1 9/5 perspective the principal 



1 5 The total exceeds 1 00% because teachers are encouraged to 
make use of several authorized texts with their mathematics 
classes. 

1 *NACOME is the acronym for the National Advisory Committee on 
Mathematical Education which was established by the 
Conference Board of . the Mathematical Sciences in ^the 
U. S.\A. in 1 974 • 
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thrust of change in school mathematics remains fundamentally 
sound, though actual impact has been modest relative to 
expectations." (page 21) 

The report goes on to discuss current programs and is- 
sues. Noting that most New Math programs were directed at the 
more able students, the report lists the following areas of 
current concern: "programs for less able students", "minimal 
mathematical competence - tor: effective citizenship^, 
"interaction of mathematics and its fields of application", 
and "the impact of new computing technology on traditional 
priorities and methods in mathematics", (page 23) A similar 
list of priorities for the 1980s was published recently by the 
NCTM (1980). They propose that: 

v • problem solving be the focus of school 
mathematics in the 1980s; 

• basic skills in mathematics be defined to 
encompass more than computational facility; 

• mathematics programs take full advantage of 
the power of calculators and computers at 
all grade levels; 

• the success of mathematics programs and stu- 
dent learning be evaluated by a wider range 
of measures than conventional testing; 

• more mathematics study be required for all 
students and a' flexible curriculum with a 
greater range of options be designed to ac- 
comodate the diverse needs* of the student 
population, (page 1 ) 

It would appear that the NCTM, in referring to "basic 
skills", is attempting to put the widespread demands for a 
renewed emphasis on computational skills into a broader pers- 
pective. While it would be an exaggeration to say that 
mathematics instruction in schools has historically meant" 
drill in arithmetic skills, there is no denying the fact that 
the Basic Mathematics model has held a pre-eminent position in 
mathematics education in North America ever since elementary 
education became universal at the turn of the century. At the 
secondary school level, this model may be seen in the heavy 
emphasis accorded to the development of manipulative tech- 
niques in algebra. This emphasis has been questioned on a 
number of occasions over the last eighty years by mathemati- 
cians, u mathematics educators, and by their professional 
associations. They have sought, on these occasions, to moder- 
ate the stress placed on what might be termed a narrow, 
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utilitarian, skill-centred, scnool mathematics curriculum. 17 

There is no doubt that, at the present trme, the mathema- 
tics curriculum in North- America is undergoing serious 
scrutiny and that some fundamental changes will be made in the 
1980s. O'Brien (1973) summarizes many of the basic questions 
and issues which must be faced in the near future. He asks: 

What is the usefulness in the life of a 
child — or in the life of the adult he will 
become — of an understanding of the structure 
of the rational number system? What is the 
usefulness of a -knowledge" of facts, rules, 
and procedures of number? What is the marketa- 
bility of computational skill when thousands 
of error-free long divisions, for'example, can 
be performed by a computer i-n a few. seconds at 
a cost of a few cents? Vhat is the usefulness 
in the life of a child or an adult of a 
"knowledge" of the nomenclature and the nota- 
tion of - elementary geometry? (page 259) 



In other words, while it is true that the Basic Mathematics 
model has been of central importance to the North American 
mathematics curriculum throughout this century, it may well be 
that the increasing impact of technological factors will ne- 
cessitate a reconsideration of the amount of emphasis which 
that model should receive. y 

Summary 

Three models for the mathematics curriculum which are in 
widespread use today are the so-called Pure Mathematics model, 
the Applied ^Mathematics model, and the Basic Mathematics 
model. A particular curriculum will typically- include aspects 
of all three models, with one receiving greater emphasis than 
the other two. This emphasis might vary. from one grade level 
to.-the next. 

In France, the Pure Mathematics model is pre-eminent, and 
the basic direction and content of their curriculum- appears to 
be fairly firmly established. In Great Britain, the Applied 
Mathematics model is predominant. In North America, there has 
been a clear move away from the Pure Mathematics mode,l which 
prevailed during the New Math era. It* is less*- clear at this 



17 See, for example, the volume produced by the Progressive 

Education Association in 1940, Mathematics in General 
Education . 
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time which model will be the predominant one in the near fu- 
ture, although some trends are.'discernible. 

There is a certain amount of pressure, for example, to 
implement a curriculum which emphasizes the Basic Mathematics 
model. Advocates "of the "back-to-basics" movement stress^ the 
importance of computational skills and of preparing students 
to function as "enlightened consumers in a technological 
society." Teachers of mathematics, as well as others involved 
in the. field of mathematics education, have reacted to tnis 
pressure, not by attempting to belittle the importance of zhe 
"basics", but rather by proposing to expatid the list of basic 
skills to include such topics as probability and* statistics, 
and computer literacy. 18 

At the same Lime, there is a movement to assign higher 
priority to problem solving and the applications of mathema- 
tics. The NCTM has, in the last few years, published a two- 
volume text entitled Algebra through Applications (Usiskin, 
1979 three yearbooks, Applications .in School Mathetnat ics 
(Sharron, 197S), Problem Solving in School Mathematics 
(Krulik, 1980), and Teaching Statistics and Probability 
(Shulte (1981); and a reference- text, A Sourcebook of 
Applications of School Mathematics (Bushaw, 1 980). Moreover, 
Hie — topTc~of "problem solving was listed by the NCTM ( 1 980 ) as 
the number one priority for the teaching of mathematics in tne 
1980s. 

2.4 Implications for Curriculuir Revision 

The mathematics curriculum may, for the sake of analysis, 
be viewed from three different perspectives. Thus, we may dis- 
tinauish among the curriculum as intended , ,the curncul'um as 
implemented , and the curriculum as attained . By the Intended 
Curriculum is meant the curriculum as planned at the provin- 
cial level by curriculum committees and consultants, and as 
codified in the curriculum guide. The Implemented Curriculum 
is the curriculum as contained in the various texts and ma- 
terials which are selected and approved for use in the schools 
and as communicated to students by teachers in their class- 
rooms. The Attained Curriculum is the curriculum as learned 
and assimilated by the students. It has been argued elsewhere 
(Robitail^, 1980) that discrepancies exist among these three 
versions af^ the curriculum in British Columbia and in other 



'•See, for example, the article entitled "Position Statements 
on Basic Skills" in the February 1978 issue of The 
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parts of the world as well. 

Most of the mathematics textbooks, that is the 
Implemented Curr icuium, us£c in British Columbia are 
Canadianized versions of textbooks published in the United 
States, and, as the discussion earlier indicated, their goals 
and content have been strongly influenced .by those of the SMSG 
publications. On the other hand, the B.C. curriculuir. guide 
(Curriculum Development Branch, 1978), the document which sets 
out the Intended Curriculum, says that: 

Before any formal mathematics can be under- 
stood there must be a wealth of manipulative 
experiences through which concepts and rela- 
tions are understood at an intuitive level. 
Mathematics as a discipline, as a formal 
structure, must' be built upon a sound founda- 
tion of concrete experiences. Formal^ study of 
inathematics as a structured discipline is the 
f unct ion of ppst-elementary education (page 
D. ' 

The guide goes on to say that "at the elementary level it is 
important [that] the mathematics program include facts, compu- 
tation, and processes. * (page 1) 

r 

The specific content objectives listed in the curriculum 
guide for each grade are not obvious outgrowths of the kinds 
of global goals just mentioned, nor is it .clear how mastery of 
these specific content objectives will result in attainment of 
those goals. 

The list of specific objectives given for each grade is 
lengthy and contains both the old and the new. Topics such as 
sets, ^geometry, variables and functions, consumer mathematics, 
and vectors have been included but all of the customary topics 
-(Roman numerals, long division, factoring, ."..) are there as 
well. The curriculum is crowded with topics to be taught and 
mastered, and the curriculum guide provides little, if any, 
specific information to teachers to assist them i-n determining 
the appropriate methodology or even the best textbook to use. 
Indeed, since several texts have been authorized .for use at 
each level, the specific objectives for a given grade do not 
necessarily coincide very well with any one of those texts. 

The present situation, then, is one in which there appear 
to be important differences between the- Intended Curriculum 
and the Implemented Curriculum. Moreover, data collected re- 
cently in connection • with a test-development project 
(Robitaille, Sherrill, and O'Shea, 1980) indicate the exis- 
tence of possibly serious discrepancies between the Intended 
Curriculum and the Attained Curriculum (Robitaille, 1981). 
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If the mathematics curriculum in this province needs im- 
proving, and the facts as presented here would appear to 
justify such an opinion, then care must be taken to design a 
curriculum development procedure suited to the task. In par- 
ticular, every effort should be made to reduce the disparity 
among the Intended, the Implemented, and the Attained 
Curricula and, eaually important, to ensure that tne question 
of what content is appropriate and necessary be faced square- 
ly. 

In an article in The Mathematics Teacher , Usiskin (1980) 
argues that if topics such as computer literacy, applications, 
statistics, and geometric transformations are to be added to 
th» mathematics curriculum of the .schools, some existing con- 
tent will have to be eliminated. Certainly, one cannot attend 
mathematics conferences or read professional journals ano.not 
reach the conclusion that content relating to mathematical 
modelling, . aDpl icazions , statistics, computers, calculators, 
ffnd problem solving will play an increasingly important role 
in the mathematics curriculum of the^ 1 980s. Moreover , one 
cannot help but agree with Usiskin that the hope of the 1960s 
that "structure, deductive reasoning, and unifying ideas would 
enable some topics to be dealt with more quickly and more 
easily" (page 414) and thus not require extensive deletions of 
traditional material has not been realized. Such a position 
oow seems more than a trifle naive. Bruner's (1973) vision 
that increasingly powerful theories create a knowledge implo- 
sion which structures the more perceivable explosion of new 
facts remains a pious hope within the setting of real schools 
and classrooms. 

Usiskin is also qui,te correct in saying tha't, in the pro- 
cess of curriculum revision, criteria for deciding which 
content is to be included must be developed in order that new 
material can , Be added and, equally important, in order that 
some traditional content can be excluded. Unfortunately, the 
problem facing us is even more complicated, and its solution 
will require morethan the formulation of content-oriented 
selection criteria. It is essential that if, for instance, 
problem solving is to become a major focus of the mathematics 
curriculum, consideration be given to which views of mathema- 
tics and mathematical presentation are consistent with that 
focus. Additional criteria regarding the selection of 



' 'Comprehensive schemes such as that described by Eraut, Goad, 
and Smith ( 1 975) may provide useful analytic tools for those 
charged with the task of curriculum revision. However, the 
curriculum development and learning theory assumptions which 
underlie any such scheme must be carefully examined. 
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materials 1 5 and the training of teachers must also be consi- 
dered. As Confrey (1980) has observed: 



ot only does one's understanding" of one's 
discipline affect: profoundly what content is 
selected for presentation, but it also affects 
how that concent is presented. The impact of 
one's theory(ies) of knowledge is both on the 
content and method of presentation end the 
interaction between these* two cannot be ig- 
nored, (page 21 ) 

Finally, the various aspects of the curriculum develop- 
ment process must be considered if revision Ls to be 
meaningfully implemented. Returning to the example of problem 
solving,, one must consider the linkage between the desired 
learning outcomes and any commitment to, say, behavioral psy- 
chology or behaviorally derived mastery learning programs. In 
short, the curriculum revision process must seek to identify 
and make allowances for the various aspects of and relation- 
ships within the-mathematical and educational systems. 
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CHAPTER 3 
THE GOALS SURVEY 



David F. Robitaille 



Six Review Panels 1 composed of members of the public, 
school - trustees, and educators were set up by the Learning 
Assessment Branch tc participate in the Goals Survey. Two 
Panels discussed the goals of the mathematics curriculum at 
the primary grade level, two at the intermediate level, and 
two at the secondary level. The day-long meetings of the 
Panels were held in Kelowna, Prince George, Qualicum, and 
Richmond during the fall of 1980. 

The Goals Survey was intended to provide a forum for dis- 
cussing the goals of the mathematics curriculum in B. C. In 
preparation for the meeting of their Review Panel, partici- 
pants were asked to read the Curriculum Models paper and to 
complete the Goals Survey questionnaire. 2 The questionnaire 
was divided into four major sections: goals of mathematics 
education, content of the curriculum, organizing for instruc- 
tion, and process and affective objectives. 

Each of the Panels experienced considerable difficulty in 
reaching agreement on the meaning of some of the terminology 
used in the questionnaire. Although terms such as "logical 
thinking", "specialist", and "computer literacy" are widely 
used, it was apparent that different Panelists held widely 
different views about their meanings. This lack of agreement, 
more obvious in this kind of forum than in data obtained 
through questionnaires, constitutes a real limitation of such 
surveys of opinion and preferences. 

This chapter contains a summary of the discussions and 
deliberations of the Review Panels. Because there were only 
about 90 Panelists in all, no statistical analyses of the re- 
sults were undertaken. Any conclusions reported here may be 
* interpreted as representing the prevailing opinion of this 
group' of people selected to represent both the different geo- 
graphic zones of the province as well as the different 
segments of the population havingan interest in the mathema- 



1 The names of the members of the Review Panels are listed in 
Appendix B. 

2 The Goals Survey questionnaire is reproduced in Appendix E. 
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tics curriculum of the schools. 

A number of items from the Goals Survey questionnaire 
also appeared on th* Teacher Questionnaires which were com- 
pleted by elementary and secondary teachers as part of the 
Assessment. For those common items, the Teacher Questionnaire 
results are presented in this chapter as a complement tc the 
opinions expressed by the Review Panels. 



3. 1 Goals of Mathematics Education 



The first section of the Goals Survey questionnaire set 
the tone for the remaining portions and was intended to stimu- 
late Panelists' thinking about some of the major questions 
which will have to be answered in any review or revision of 
the present mathematics curriculum. Panelists were given lists 
of goals for education in general and for mathematics educa- 
tion in particular. They were asked to rank those goals in 
order of importance, and to make additions to the lists as 
they saw fit. 

All six Review Panels ranked the same two overall goals 
of education as being most important: 

• to prepare students to live in society. 

• to have students acqu re basic knowledge 
such as reading, writing, and mathematics. 

Regarding the goals zi mathematics education, each of the 
Panels agreed that teaching "students the mathematical con- 
cepts and skills required to function as enlightened consumers 
in a* technological society" was of primary importance. Also 
highly ranked by all were the goals of familiarizing students 
with the major ideas and processes used in mathematics, and 
developing in students the ability to "think logically". 

The Teacher Questionnaires, both elementary and secondar- 
y, contained virtually the same list of goals, for mathematics 
education as did the Goals Survey questionnaire 3 , and teachers 
were asked to rate each on a four-point scale ranging from Not 
Important to Essential. Over 90% of both groups of teachers 
rated' the development of the skills required to function in 
society and of the ability to think logically as being either 



3 There were seven goals listed on the Goals Survey instrument 
and eight on the Teacher Questionnaires. 
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important or essential goals for school mathematics, 

3.2 Content of the Curriculum 

> 

Panelists were asked to rate the importance of a number 
of broad topic areas first for the mathematics curriculum of 
the elementary • school and then for the secondary school. The 
list included the following "topi-cs: 

• mathematical concepts ^ applications 

• arithmetic skills 5 • structure and properties 

• algebra * • measurement 

• geometry • problem solving 

• consumer mathematics 

All six Panels rated the topics of mathematical concepts 
and problem solving as being essential to the mathematics 
curriculum of both the elementary and the secondary school. 
Arithmetic skills were also rated as essential at the elemen- 
tary level, and algebra at the secondary. =• 

In general, results from the Teacher Questionnaires sup- 
port the opinions expressed by the Review Panels. Over 90% of 
elementary respondents said that the topic of arithmetic, 
skills received a great deal of emphasis in their classes -and 
agreed that the topic should continue to be accorded that 
degree of emphasis. According to 70% of the elementary 
teachers, mathematical concepts should also be emphasized, and 
the same proportion said that it was emphasized in their 
classes. Seventy percent said that problem solving should oe 
emphasized, but less than 50% said that they did so with their 
students. 

Among secondary teachers responding to the Teacher 
Questionnaire, slightly more than 60% said that algebra should 
be heavily emphasized in the mathematics curriculum. This was 
the only topic selected for emphasis by a majority of the res- 
pondents. 

The Review Panels then moved on to a discussion of the 
"back-to-basics" question and the meaning of the term "basic". 
On this issue, the National Council of Teachers of Mathematics 
(1980) has recommended that "basic skills in mathematics be 
defined to encompass more than computational facility." (page 
1) Such a definition was provided by the National Council of 
Supervisors of Mathematics (1978) of the United States. They 
listed ten "basic skills" of mathematics: 

• problem solving 

• applying mathematics in everyday situations 

• alertness to the reasonableness of results 
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• estimation and approximation 

• approoriate computational skills 

• geometry 

• measurement 

• reading, 4 nterpret ing, and construct ing tables, 
charts, and graphs 

• using mathematics to predict 

• computer literacy 

Panelists were provided with this list of topics and a 
brief definition of the meaning of each. They were asked to 
rate the importance of these topics on a four-point scale 
ranging from Not Important to Absolutely Essential, and to 
select the three most and the three least important ones for 
their particular grade level. 

All six Review Panels rated alertness to the reasonable- 
ness of results, computational skills, and problem solving as 
being either Very Important or Absolutely Essential at their 
level, as well as for the mathematics curriculum in general. 
Computer literacy and using mathematics to predict received 
the lowest rankings. 

To round out the section on t*ie content of the school 
mathematics curriculum, Panelists were asked to suggest topics 
which should be dropped from the British Columbia curriculum 
as well as as topics which should definitely be included in 
anv future curriculum. Panelists appeared to find this to be a 
difficult task, and few of them made recommendations outside 
their^own grade level. There appeared to be some degree of 
agreement that topics such as^Roman numerals, fractions, an<^ 
early emphasis on the use of abstract symbols should be de- 
leted \ from the primary curriculum; that Roman numerals, 
transformational geometry*, and iny emphasis on sets and set 
operations be deleted from the intermediate curriculum; and 
that sets and set operations, graphs of inequalities, and the 
formal unit on vectors be dropped from the junior ^ secondary 
curriculum. All three Panels agreed that less emphasis should 
be given to the study of common fractions in the elementary 
school . 

The only topics whose inclusion in a future curriculum 
was recommended by all three Panels were problem solving and 
computer literacy although, in the latter case, there was some 
disagreement as to^the best level at which to introduce the 

J 

^ 

•This might include, for example, the study of symmetry, 
translations (slides), reflections (flips), and rotations 
(turns) . 
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topic. The Review Panels at the primary level felt that prob- 
lem solving, decimals, and work with concrete materials should 
be emphasized. The Intermediate Panels felt that more atten- 
tion should be paid to the study of geometry and the use of 
calculators. One of the secondary Review Panels recommended 
that the Grade 12 curriculum include a unit on calculus. 



3.3 Organ izing for Instruct ion 

The third section of the Goals Survey questionnaire dealt 
with a number of issues that could affect the way in whicfy 
mathematics is taught in British Columbia and to whom it is 
taught. 

Grouping, cf Students 

Whether or not it is beneficial to students' achievement 
in mathematics to use some form of ability grouping or stream- 
ing, either within or between classes, is a question that has 
been debated for decades. Begle (1S79) summarized the results 
of all the research that has been done in the area by stating 
that "for all but the most able students, it seems to make 
little difference whether they are grouped homogeneously or 
not " (page 106). 

All of the Review Panels came out in favor of ability 
grouping by classes in mathematics at the secondary level, and 
within classes at the elementary ^level . All were opposed to 
plac ing students in classes at the elementary level on the 
basis of their mathematics ability. There was no general 
agreement on whether or not all students, regardless of abili- 
ty, should follow the same basic ma thematic program through 
Grade 10 as prescr ibed. in the present curriculum. The secon- 
dary Panels opposed the continuation of this practice, but the 
others failed to reach a consensus. 

Specialization of Students 

In some countries, students at the senior level are 
either expected or required to concentrate on a small number 
of subjects and to pursue them in some depth. Thus, as was 
mentioned in Chapter 2 f a student might spend a considerable 
proportion of his school time each week studying mathematics. 
Panelists were asked to list the possible advantages and dis- 
advantages of implementing a • program which would enable 
students at the senior secondary level to concentrate their 
studies in this way. 

All of the Panels agreed that such a program might be 
beneficial for the most capable students • However, they also 
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felt that early .specialization of students should not be en- 
couraged and that the schools should emphasize general educa- 
tion through Grade 



Many secondary schools in British Columbia operate on a 
semester system. Under this system, a student might complete 
an entire mathematics course during the first half of the 
school year, and then not study any mathematics at all in the 
second semester. This practice, as was mentioned in Chapter 2, 
i% virtually, unheard of below the Grade 12 level in other 
parts of the world, and its pros and cons have been the sub- 
ject of some controversy here. Panelists were asked to comment 
on the advantages and disadvantages of the semester system for 
the teaching of mathematics. , 

In the opinion of the Panelists, the advantages of senves- 
tering seem U> be that it affords a greater degree of 
flexibility in constructing the timetable for the school, that 
more courses .can be offered, and that it permits students to 
make up courses without spendinq an extra year , in school. 
Panelists felt that one of the major disadvantages of semes- 
tering mathematics courses- was that the courses were too 
concentrated, leaving the students insufficient time to digest 
new material. Moreover, they felt that the time-lapse between 
one course and the next, up to one year in some cases, was too 
long, and that students would therefore not be well-prepared 
for subsequent courses. The advantages which were identified 
tended to emphasize administrative rather than pedagogical 
concerns, whereas the disadvantages appeared to be mainly 



Compulsory Mathematics Courses 

At the present time all students in B. C. are required to 
study mathematics up to Grade 10. When Panelists were asked to 
comment on that policy, a clear majority stated that somev type 
of mathematics course should be required of all students every 
year from Grade "1 to Grade 11. There was some disagreement 
about requiring mathematics of all Grade 12 students or in 
Kindergarten. It was clear that the Panelists felt that there 
should be a variety of courses available, especially at the 
senior levels, and that not all students should be required to 
fallow academic courses. 

Specialization of Teachers 

T 

It proved to be rather difficult to discuss the use of 
specialists for the teaching of mathematics because of the 
differing opinions which Panelists held about the reaning of 
the term. Some felt the word described a person with a fairly 




of course 




pedagogical . 
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comprehensive background in mathematics and the teaching of 
mathematics. Others took the term to mean a person who spent a 
significant part of his time teaching mathematics but who 
might or might not have an extensive academic bacnground in 
t:ie -subject and its associated methodoio~v. 

There was widespread agreement that the teaching of 
mathematics should be consigned to well-trained specialists at 
least at the junior and senior secondary levels. Moderate sup- 
port fu. that view was evident for the teaching of mathematics 
in elementary school. One Panel recommended that every elemen- 
tary school have at least one mathematics specialist on its 
staff who could serve as a resource person for the other 
teachers. 

Responses to this same item on the Teacher Questionnaires 
produced more clear-cut results, as shown in Table 3-1. An 
overwhelming majority of teachers, both elementary and secon- 
dary, support the use of specialists for teaching mathematics 
in secondary school. Ther< is moderate support for the use of 
specialists^ at thr primary level and stronger support for 
their use at ti intermediate level. In both of these letter 
cases, howevt- majority of the respondents did not support 
the idea. 



Table 3-1 

Percent of Teachers Supporting the Use 
of Specialists to Teach Mathematics 





Elementary 


Secondary 


Lpvel 


Teachers 


Teachers 


At n© lev^l 


2 


3 ' 


Primary 


16 


25 


Intermediate 


32 


47 


Junior Secondary 


88 


77 


Senior Secondary 


85 


93 



As in the case oC the Review Panels, the word 
"specialist" yas .ict defined on the Teacher Questionnaires. 
Fc- tha* reason these results should be interpreted cautious- 
. ly. 

C alculators 

The discussion of the place of calculators in the mathe- 
matics classroom j >vided an opportunity for Panelists to. air 
a number jf concerno they bad about possible misuses of these 
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devices by students. In keeping with the* strong feelings about 
the importance of computational skills ; which they had ex- 
piessed earlier, many Panelists initially resisted the idea of 
using calculators in elementary schools, After some discussion 
of ways in which calculators might be used beneficially, even 
at the primary level, all of the Review • Panels supported their 
use in schools. However, their concerns ->bout computational 
skills remained, and they were strongly of the opinion that 
the development of such "paper-and-pencil" skills must remain 
a major goal of the elementary school mathematics curriculum. 

Similar opinions were expressed by teachers of mathema- 
tics in response to one of the Teacher Questionnaire items. 
Those results ^re showr in Table 3-2. 



Tt'ble 3-2 

Percent of Teacher© Supporting the Use of 
Calculators in Mathematics Classes 



Elementary Secondary 
Level Teachers Teachers 



At no level 7 5 

Primary 15 j 10 

Intermediate 36 20 

Junior Secondary 64 56 

Sen i or Secondary 8 1 91 



If anything, these results show less support for the use 
ot calculators than that expressed by the Review Panels, par- 
ticularly at the elementary level. One f-jssible reason for 
this rather conservative position is t idt teachers fear that 
ihe introduction and indiscriminate use of calculators will 
result in a deterioration of students' abilities to apply the 
standard computational algorithms. 

Computer Literacy 

The term "computer literacy" is in widespread use and, as 
sc often happens, it is subject to many different ir. :erpreta- 
lions. On the Goals Survey questionnaire and on the Teacher 
Questionnaires it was defined to mean a general awareness of 
the role and function of computers as well as of their 
strengths and limitations as they a-** used in our society. It 
was not intended to include such technical aspecti of compu- 
ting as programing or data analysis. 
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Ail of the Review Panels were of the opinion that comput- 
er literacy had a place in the school curriculum, but not 
necessarily'as a part o£ the mathematics* curriculum. The ma- 
jority felt that the topic should Le dealt with in a number 
different courses, including social studies, science, and ac- 
counting, as well as mathematics. The second most prevalent 
opinion was that a new course in computer literacy should be 
introduced in the schools. 

Similar opinions were expressed by respondents to the 
Teacher Questionnaires. Virtually all of them felt that com- 
puter literacy should be part of the curriculum. The largest 
group, about 4C% of all of those responding, felt that it 
should be taught as part of several existing courses rather 
than as a separate course or a part of the mathematics curric- 
ulum. 



3.4 Process and Affective Objectives 



In the educational literature, a distinction is commonl 
made between process and product objectives. The latter are 
those objectives which deal with the roecific items of content 
to be taught or learned . The former go beyond the specific 
content o£ courses *n g~-c at problem solving strategies, for 
example, and ^ther mental abilities that the learning of 
mathematics is believed to enhance. An example' of a widely- 
held process objective is* that the study of mathematics will 
enhance students 1 ability to "think logically". 

The development of positive attitudes and self-concept 
are also important parts of the teaching and learning of 
mathematics. Such affective outcomes are notoriously difficult 
to' specify and evaluate, but there seems to be a growing 
awareness of their importance and of their relationship to 
students* achievement . 

The Review Panelists were given a list of process and 
affective objectives for mathematics, end they were asked to 
rate the importance of each on a four-point scale ranging from 
Not Important to Absolutely Essential. That list, which is 
reproduced below, is not an exhaustive one. bu: it d^es deal 
with seme of the concerns which have been raijed in this re- 
gard. 

• The ability to analyze and conceptualize 
problems. 

• The ability to apply skills and strategics 

new situations. 
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• The ability to discover patterns and simi- 
larities. 

• An attitude of curiosity and exploration. 

• A number of problem-solving strategies. 

• The process of logical reasoning. 

• The ability^ to formulate key questions. 

• The ability tc gather, organize, and inter- 
pret data and communicate results. 

• A positive attitude toward mathematics. 

• An improved degree of confidence in their 
ability to use mathematics as a tool to 
solve real-life problems. 

• A sense of enjoyment of mathematics. 

• The ability to make intelligent guesses. 

* * • The ability to read with comprehension. 

All thirteen of the proposed objectives were rated as 
Very Important or Absolutely Essential by each of the Review 
Panels, although there were* a number of comments about the 
likelihood that things such as curiosity, positive attitudes, 
and enjoyment can be taught. Members of the primary Panels 
felt that students also need to learn the value of persistence 
and exer ion, that real-life problems are often complex and 
not amenable to simplistic solutions. 

• The major difficulty with a discussion of process and 
affective objectives is determining hov these objectives can 
be attained through the medium of the product objectives which 
define the content of the curriculum. As was suggested by the 
Review F *nels at the intermediate level, it is difficult to 
see the relationship between 5 the objectives listed here and 
the content identified as being important. For example, it may 
well be absolutely essential for teachers of mathematics to 
aim at the development of their students' ability to think 
logically, whatever thet means. It is not at all <:i*ar. how- 
ever, what content should be used to achieve that objective, 
how that content should be taught, or if the logical thinkxrg 
• ability developed through the studv of mathematics will trans- 
fer to non-mathematical situations. 
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3 • 5 Summary 



The task of the Review Panels was a difficult one, as 
might have been expected. They were asked to consider the ad- 
vantages and disadvantages of the alternatives described in 
the Curriculum Models paper even thcugh these may have"" been 
outside their personal experience. Since these descriptions 
were necessarily sketchy, and since many of the Panelists en- 
countered much of the material discussed for the first time 
when they read that paper, it is i.ot surprising that no radi- 
cal departures from current practice were suggested* 

In the 7 opinion of the Panelists, the mathematics curricu- 
lum sfrould emphasize one major theme: developing in students 
the abilities, concepts, and skills they will need in order to 
participate successfully in our complex ro,ciety. This included 
having a high degree of proficiency in computational skills as 
well* ac beinc, able to apply the skills and techniques of 
mathematics in real-life situations. In terms of the models 
defined in the Curriculum Models paper, the Panels seemed to 
be advocating the adoption o¥ a combined Applied Mathematics^ 
Basic Mathematics model. There was' little support for emphasi- 
zing any sort of Pure Mathematics model at any level. However 
it is not possible to decide whether or not such a lack of 
support was a reaction to purported excesses cr inappropriate 
emphases of the New Mat:i, or to a belief that a curriculum 
based to any large extent op t' » Pure Mathematics model is 
inappropriate . 

The Goals* Survey was also conducted with the Mathematics 
Advisory Committee (MAC),- a committee established by the 
Ministry of Education to advise the Curriculum Development 
Branch and the Learning Assessment Branch on matters affecting 
the teaching and learning of mathematics in British Columbia. . 
The members of this committee are selected to represent all 
levels of public schooling, as well as the colleges and uni- 
versities . 

On the whole, the opinions expressed by the members of 
MAC were very similar to those of the Review Panels. They em- 
phasized the importance of problem solving and the necessity 
of educating students to be enlightened consumers. They were 
somewhat nfore ; inclired than the Review Panels^to recommend 
that mathematics be taught by specialists, even at the primary 
grade levels. Process objectives were considered to b t e very 
important but the committer members felt that affective out- 
comes and enjoyment of mathematics should be given lower 
priority. 

In the deliberations of the Review Panels and MAC, it was 
apparent that there is no consensus about the place of geome- 



Goals Survey 
78 



try in the curriculum, except that it is not seen as being of 
top priority. Moreover, there does not appear to be any agree- 
ment on reasons for including geometry in the curriculum, 
either elementary or secondary, or on appropriate geometric 
content and teaching methodology. This is a matter which the 
Curriculum Development Branch should address in the very near 



ruture, 
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CHAPTER 4 
INSTRUMENTATION AND SAMPLING 



Thomas G'Snea 

In the 1981 Mathemctics Assessment information was col- 
lected aoouz students' achievement in mathematics, their 
attitudes toward the subject, and aspects of their personal 
backgrounds. This information was obtained using instruments 
developed specifically for the students ana curriculum of 
Biitish Columbia. The instruments required 45 minutes to ad- 
minister and were divided into three sect "^"^kground 
information, attitud.-s toward mathematics, anc mathematics 
achievement ' Techn.cal issues related to the development of 
the instruments and the Question of -ampling are dealt with in 
this chapter of tht report. 

i 

4 . 1 Ba> ^""cui'd Information 



There is increasing evidence that performance in mathema- 
tics is related to specific characteristics of the student 
(Beae, ' c 79, page 85). For example, the differential perfor- 
mance of males and females is ol particular interest at 
present time. In order to obtain inf ormat ion on this ana other 
issues, students were as.ed to provide personal information 
such as age, gender, whether English was their first 
and the extent of calculator usage. As a result, it was possi 
ble to analyze achievement and attitude deta on the basis or 
"reporting categories" within each of these variables. Other 
questions, dealing with topics such as the pxans of Grade 12 
students for enrolling i.i particular post-secondary a s 
tions, we.e added on the basis of requests from various 
tranches of the Ministry of education. 

The background information section of the instruments was 
also used to provide inflation about the extent to which 
students have adopted the metric system. Students were asked 
to state which urit.3, metric or imperial, they .would use in 
four practical situations. 



'The instruments are reproduced in Appendices F,^G. and H. 
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4.2 Attitudes toward Mathematics 



In a review of 93 research studies on mathematics atti- 
tudes, Begle (1979) found that half of the studies simply 
measured students 1 attitudes toward mathematics. He concluded 
that mathematics is neither the most strongly liked, nor dis- 
liked school subject; rather, the average student's attitude 
toward mathematics is a neutral one. He also found that when 
students reach secondary school their attitudes toward mathe- 
matics gradually become more negative. Finally, Begle 
suggested that there is a significant positive correlation 
between attitude and achievement. However, he pointed out that 
the relationship is not as strong as many people contend, and 
it was not evident in every study. 

In a similar review, Kulm ('9B0) 'cited Crcssvhite (*972) 
to the effect that there is a low positive relationship be- 
tween attitude and achievement. Kulm suggested tha-t studies 
concerning attitudes toward mathematics are spv.rred by the 
belief that there may be a causal relationship oc'tween such 
attitudes and achievement. That is, by inducing siudent enthu*- 
siasff. for mathematics, teachers can increase student 
performance in the subject. 

The attitude scales used in this Assessment were derived 
from scales developed by the International Association for th<. 
Evaluation cf Educational Achievement (IEA) for inclusion in 
the Second International StrlcTy of Mathematics, and b> NAEP for 
use in rheir 1978 assessment of mathematics. Initially, two 
scales appeared to be suitable. The first scale, 
Mathematics as a Process , consisted of fifteen items and was 
intended measure students* feelings about the nature of 

mathematics For each item students were asked to express 
their agreement or disagreement with statements such as 
"Learning mathenatics involves mostly memor izing. " This scale, 
which originally contained 23 items, had been piloted interna- 
tionally for the IEA study and showed generally acceptable 
reliabilities (coefficient o) ranging from 0.56 to 0.75 for 
Grade 8 students and 0.49 to 0.91 for Grade 12 studen:s. 
However,' reviewers from various countries had criticized the 
scale because of the difficulty of the language in the items 
and because Of the ambiguity of certain items even when the 
language presented no problems. 

The second scale, Mathematics and Myself , consisted of 19 
litems designed co gauge students' reactions to the study of 
mathemat- ics . The scale provided a description of the extent to 
which students found mathematics enjoyable, and tc which they 
felt competent to do mathematics. Reliabilities reported for 
this scale, which originally contained 24 items, in the IEA 
pilot studies were high, ranging from 0.83 to 0 • 9 1 for Grade 8 
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students, and from 0.71 to 0.95 for Grade 12 students. 
However, the deletion by IEA of some items and the rewording 
of others left some doubt as to whether the remaining items 
would function adequately as a scale. 

The two scales were included in the pilot testing phase 
of the 1981 Assessment to determine their suitability. As 
well, a subset of eight items from the Mathematics and Myself 
scale was selected for pi-lot testing at the Grade £ level. The 
results obtained are shown in Table 4-1. 

Table 4-1 

Attitude Scale Results from Pilot Tests 



Math as a Process Math and Myself 

n Reliability* n. Reliability 



Grade 4 " 1453 0.68 

Grade 8 728 n * n 71 * 0-88 

Grade 10 48 0.48 49 0.88 

Grade 12 227 0.56 225 0.92 

*Hoyt estimate of reliability 

The results for Mathematics and Myself indicated that the 
scale was psychometr ically acceptable at all grade levels. At 
the Grade 4 level, only two students failed to respond to the 
set of items, and a maximum of sixteen failed to respond to a 
particular item. 

On the other hand, the results for the Mathemat ics as a 
Process scale were unacceptable. Further analysis of this 
scale failed to provide evidence of appropriate conceptual 
structure, and the scale was finally abandoned. 

For the Assessment, thr Mathematics and Myself sqales 
were used as piloted. Analysis 6t £he Grade 10 responses and a 
tfen percent Sample of responses selected from each of the 
other grade levels yielded the results shown in Table 4-2, 
corroborating/>£e reliabilities obtained- in the pilot study. 
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Table 4-2 

Attitude Scale Results from the Assessment 







Number of Responses* 


Reliability** 


Grade 


4 


3067 


0.73 


Grade 


8 


3301 


0.87 


Grade 


10 


2456 


0.89 


Grade 


12, 


2558 J 


— 4U90 



♦Based on a 10% sample for Grades 4, 8, and 12. 
**Hoyt estimate of reliability. 



4 . 3 Achievement I terns 



Construction of the achieveme/t portion of the instru- 
ments involved a : number of tasks: determining the domains and 
objectives at each grade level, generating test items, pilot- 
testing, a*id selecting the final items. * 

Item Generatio n 

The content domains for- this Assessment were determined 
by the Contract Team, with the assistance of the Advisory 
Committee. Within each domain, a* number of objectives were 
identified and an attempt was made, to standardize these across 
grades* The domains and their associated objectives are shown 
in Table 4-3. . 

* ■ n 

Most of the items used were related to topics from the 
prescribed curriculum in B. C; however, a number of items 
addressing content from outside that curriculum were also in- 
cluded. Where appropriate,- items were drawn from existing 
sources such as the National Assessment of Educational 
Progress (NAEP, 1979), the Second International Study of 
Mathematics (IEA, 1980), and the British Columbia Mathematics 
Achievement Test project (Robitaille, Sherr i 11 , Kelleher , and 
Kiassen, 1979). Items were also chosen to reflect. a wide range 
9 ol difficulty in order that students ot varying levels of a- 
"biljty would be challenged. ~" 

Other considerations also^cjuided item S£i%cticm. It was 
intended that it should be possible^t^report qn broap topics 
actoss domains, such as problem solvinlj**effd consumer mathema- 
tics. Comparison of performance with the. first ass^js 
required, and although not a priority, 6ross-grade coi 
were to be possible. 

f 
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Table 4-3 
Domains and Objectives 



Domains 



Grade 4 



Objectives 
Grade 8 



Grade 12 



1 . Number & 
Ope rat ion 



2. Geometry 



3, Measurement 



4. Algebraic 
Tooics 



5. Computer 
Literacy 



Number concepts 

& computation 
Estimation 

Fractions & 
ratio ^ 

Geometric 

figures 
Geometric 

relat ionships 



Length, area, 
\ olume , mass 

Time t 
temperature 

Equations 



Graphs 
Probability 



Whole numbers 

Fractions & 

decimals 
Ratio , 

proportion , 

& percent 
Geometric 

f igures 
Geometric 

relationships 
Logical 
* reason ing 
Metric units - 

Area £ 
volume 

Expression*, 
equations, & 
inequalities 

Graphs 

Probability 

Statistics 



Number 

concepts 
Fractions & 

decimals 
Rat io, 

proport ion , 

& /percent 
Geqpietric 

figures 
Geometric 

relationships 
Logical 

reasoning 
Metric units 

i*re? t 
volume 

Expressions , 
equations , t 
inequalities 

Graphs^ 

Probability 

Statistics 
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Sufficient items, in roughly double the proportion to 
their representation on the final instruments, were collected 
and made ready for pilot testing. 

Pilot Testing 

In October 1980, a sample. of schools was selected to ad- 
minister the items in order to provide statistical data 
together with students 1 and teachers' comments on the suita- 
bility of th^ items. The sample drawn for piloting g^as subject 
to constraints imposed by the decision taken by ttfe Ministry 
of Education in this Assessment to test only san^les of stu- 
dents in the larger school districts. 

For the pilot study, six test forms "weire assembled'' at 
each of the Grade 4 and Grade 8 levels, and three at the Grade 
T2 level " For each test form, a sample of ten classes was 
sele'cted/ln addition a small number of Grade 10 classfes was 
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selected to write the Grade 12 forms since a sample of Grade 
10 classes was to be included in the Assessment. 

As much as possible, pilot classes were selected so that 
the number of classes drawn was proport ional ■ to size of geo- 
(. graphic zone and, within school districts, to district size. 

X Within a district, an attempt was made to select schools dif- 

fering in numbers of students having English as a second 
language.' Classes participating in the IEA study were excluded 
from eligibility for pilot sampling. Where possible, a school 
/ which was selected for one grade was also selected for anojlner 

( "grade. This was done since schools selected forpiloting (were 
to be excused from participating in the Assessment proper. In 
those secondary schools selected, either two or three classes 
wrote the pilot tests whereas all students in Grade 4 in the 
elementary schbols selected were tested. Details of the pilot 
testing are shown in Table 4-4. 



Table 4^4 
Pilot Testing Sample 



Number of Grade 





4 


8 


10 


12 


Districts 


1 3 


1 3 


- 3 ^ 


0 


Schools 


33 


24 


6 


12 


Classes 


60 


60 


6 


30 


Students 


1453 


1442 


147 


678 


Test Forms 


6 


6 


3 


•3 



■1 



\ 
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Because piloting rook place only in the larger school 
districts, some geographic zones in the province were not re- 
presented in the sample. To ensure that questions were 
appropriate for those regions, copies of the pilot tests were 
sent to selected teachers in those areas, and they were asked 
to comment on the suitability of -the items. 

Teachers of all pilot test classes were asked for their 
opinions regarding the reading level of the items, the under- 
standability of the format, the time allowance/, ' and , for Grade 
*4, the desirability of including the attitude scale. As well, 
students were asked to comment on the appropriateness of the 
examples and iteqjs used. 

The data from each pilot form fc were analyzed using the 
computer program LERTAP (Nelson, 1 9747 . On the basis of the 
pilot results, items which showed anj^of the following charac- 
teristics were eliminated, or were examined in detail before 

94 
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being considered forp^ssib^/ use on the final instruments: 

• more than 95%^ or fewer than 20%, of the 
students cornrctly^answered the question (p- 

* value greater/than 0.^95 or less than 0.20); 

• the point-biser ial correlation between cor- 
rect response and the^ total test score was 
less than 0.20; 

• the point-biser ial correlation between any 
- % incorreofe response and total test score was 

greater than 0 . 1 0 ; 

• a distractor was selected by less than .one 
^ percent of the respondents. 

Change Categories and Items 

One of the objectives of 'the 1981 Mathematics Assessment 
was to document change in student achievement since the 1 977 
Mathematics _ Assessment. In 1977, the Assessment focussed on 
.three levels of cognitive behavior as the basis for reporting 
achievement. Three domains — Computation and Knowledge, 
Comprehension, and Applications—were used as major reporting 
units, each ranging across various content areas. In 1981, on 
the other hand,. the basis for reporting consisted of a number 
of domains defined by content: Number and Operation, Geometry, 
Measurement, f Algebraic Topics,'. and Computer Literacy. Hence, 
the problem of reporting change was compounded by two dif- 
fering definitions of the term "domain". This lack of 
congruence forced the adoption of a new reporting unit for 
change, .the Change Categpry . The number and content of Change 
Categories at; each grade level were dependent upon how many 
1977 items were suitable f or % use in 1 98 1 . Such items were 
selected according to a number of criteria: 

. • they had to suit the domains defined in 
;98i, since they were not to be set off in a 
separate group for change analysis only; 
they had to provide a good cross-section of 
the] content defined for each Change 
Category; \ , 

• their 1977 p-values were to be less than 
0.80 in order to allow 4or the possibility 
of [growth in 1981, that is, to avoid/possi- 

^ ble ceiling effects. s ^ 

A furthel consideration in developing the mechanism for 
reporting change was the number of items oto\ be used in each 
Change Category. Because the measurement , reporting of 

change is a'sensitiWfe issue it was felt that there was a nead 
to assign a considerable number of items to each , Change 
Category. For Grades 4 and 8 this number was set at 12; for 
Grade 12 it was/set at 10 since thiere were fewer i/fcems ' in 
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total to be used at this level. As a result, tws or three cat- 
egories were 'defined at each grade level. The categories are 
shown in Table 4-5, along with the number of items in each. 
The^se items were not pilot tested as sufficient xrvformatior on 
their suitability was available from 1977. 



Table 4-5 
Change Categories 





Grade 4 


Grade 8 


Grade :2 




Number and 
Ooerat^ on 

(!2) 


Number and 
Operation 

(15) 


Number and 
Operation 

(10) 




Measurement 

{ n ) * 


Geometry and 
Measurement % 

(t2) 


Geometry and 
Measurement 








Algeora 

f : C J 



*Only l' items were available xn this category, 
**Reduced to 9 in the Assessment due to a printing error on 
•.he final instruments. 



Cc nstruction of Test Forms 

In contrast to 19J7, the 1 98 1 Assessment made use of sev- 
eral test forms per grade. By this means more items could be 
administered and- a better understanding of achievement pat- 
terns could be obtained. At the same time, because each test 
form was given to a large sample — approximately TO 00C ,at each 
grade level — the results may be generalized to the provincial 
population -with $ high degree of confidence. This situation is 
different at the district level, whore standard errors .are 
large in some districts because of small enrolment'*. 

All achievement items were muitipTe choice, with five 
options including an "I don't knov" response* The forms, in- 
cluding background information and attitude items, as well as 
administration time, were to be completed in 45 minutes* BaSed 
on previous experience in assessment ahd test development, che 
number of achievement items per form was set at 46 for Grades 
4 and 8, and 45 for Grade 12, To achieve adequate curriculum 
coverage and to measure change effectively, three forms, A #i B f 
and C, were constructed for each of Grade? 4 and 8, and two 
forms, A anw. B, for Grade 12. A key factor leading to these 
numbers was the requirement that dist rict-level reporting be 
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based upon adequate numbers of students writing each form. For 
Grade 12, in particular, this was a serious problem as many 
school districts* have small Grade 12 populations. Hence, only 
two forms were constructed at this level. 

For the final selection of items, the Contract Team, 
bearing in mind the change items to be used, identified appro- 
priate items from those surviving the pilot stage. For each 
objective a collection of items somewhat greater tnan the 
number required was presented to the Advisory Committee, and 
they made recommendations as to which items shoula be used. 
The final selection was made by the Contract Team after 
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■eviewing the face validity of each item and the adequacy of 
the group of items for testing each objective. 

The first* items to be assigned to final test forms were 
the change items. These were distributed in such a way as to 
avoid duplication of similar items on one rorm. In some cases, 
where items were related to an illustration, the items were 
retained as a qrcup on the same form. The change items were 
positioned on the 1 98 1 forms in locations similar to tncse 
they had occupied in 1977 in order to avoid any question o. a 
fatigue factor in the event of changed performance. 

Non-curricular items were deliberately not placed at the 
becinninc of each Zorm. Several easy items were selected to 
start each form and, following these, all remaining items were 
randomly assigned to, forms within objectives. The final forms 
we-e generally balanced with equal numbers of items on each 
objective. A summary of item assignments is given in Table 
4-6. 

An informal timing pilot was conducted in December 1 980 
to ensure that the 45-minute time limit w£s still reasonable. 
Th* final forms were administered to six classes at each or 
Grades 4 and 8, and to four classes at Grade 12. Teachers were 
asked for information regarding the amount of time requirea 
and the clarity of the administration instructions. Results 
showed that the time allotted was sufficient. Some modifica- 
tions were made to the directions for administration. 

An indication of the equivalence of test forms within 
domains may be obtained by comparing means and standard devia- 
tions as shown in Table 4-7. These statistics were t-sed on 
the results obtained by a 10% sample of students who wrote 
these items. Domain 5, Computer Literacy, has been excluded 
because only two items from that domain were included on each 
form. s--' 

Finally, because the school district is the smallest unit 
for reporting performance in the Assessmsnt, it is important 
that district results be measured reliably. The reliability 

2? 
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Table 4-6 

Structure of the 1 98 1 Assessment Instruments 







Grade 4 








Grade 


6 






G 


rade 


12 




A 




B 




C 




A 




6 




C 




A 




B 


Objective 


77* 


81 


77 


81 


77 


61 


77 


81 


77 81 


77 


81 


77 


81 


77 81 


1 . 1 


3 


9 


3 


S 


3 


9 


' 2 


4 


2 


4 


2 


4 


2 


• 

t 


1 2 


1.2 * 


1 


2 


C 


3 , 


0 


3 


2 


4 


2 


4 


2 


4 


2' 


3 


2 3 


1 3 


o 


4 


1 


3 


i 


3 


1 


3 


1 


3 


1 


3 


1 


2 


2 1 


2.1 


0 


3 


0 


3 


C 


3 


1 


1 


1 


1 


1 


1 


1 


2 


1 2 


2.2 ' 


0 


4 


0 


4 


C 


4 


1 


3 


t 


3 


1 


3 


1 


2 


2 1 


2.3 














0 


2 


0 


2 


0 


i 

mm 


0 


3 


0 3 


3.1 


2 


4 


2 


4 


2 


4 


1 


2 


1 


2 


1 


2 


1 


2 


1 2 


3.2 


2 


2 


2 


2 


1 


3 


1 


3 


1 


3 


1 


3 


2 


1 


2 1 


4. 1 


0 


3 


0 


3 


0 


3 


0 


6 


0 


6 


0 


6 


3 


4 


4 3 


4.2 


0 


2 


0 


2 


0 


2 


0 


2 


0 


2 


0 


2 


2 


1 


1 2 


4.3 


0 


3 


0 


3 


0 


3 . 


0 


2 


0 


2 


0 


2 


0 


3 


0 3 


4.4 














0 


3 


0 


3 


0 


3 


0 


3 


0 3 


5 


0 


2 


0 


2 


0 


2 


0 


2 


0 


2 


0 


2 


0 


3 


0 3 



*77 refers to items from the 1977 Assessment ^ 
81 refers to items used for the first time in 1981. 



Table ,4-7 

Means and Standard Deviations of Domain Scores 



Grade 


Doma i n 


Number 


Form 


A 


Form 


B 


Form 


C 






of Items 


Mean 


S.D.* 


Mean 


S.D. 


Mean 


S.D 




1 


19 


13.20 


3.76 


13.13 


3.65 


12.83 


3.54 


4 


2 


7 


4.27 


1 .51 


4.58 


1.41 


4.07 


1 .49 




3 


10 


5.62 


1 .99 


5.79 


2.03 


6.10 


2.12 




4 


8 


4.41 


1 .78 


4.85 


1 .92 


4.31 


1 .95 




1 


16 


10.05 


3.44 


10.16 


3.24 


9.76 


3.51 


8 


2 


8 


4.55 


1 .74 


4.59 


1 .77 


4.55 


1 .70 


3 


7 


2.79 


1 .63 


3.28 


1 .57 


3.39 


1 .73 




4 


13 


6. 55 


2.94 


6.59 


2.48 


6.81 


2.56 




1 


1 1 


6.81 


2.68 


6.1 2 


2.71 






12 


2 


9 


5.26 


1 .84 


5.71 


1 .96 








3 


6 


3.35 


1 .90 


3.47 


1 .64 








4 


16 


8.45 


3.77 


8.66 


3.45 







*S.D. -Standard Deviation. 

figures shown in Table 4-8 are based upon school district mean 
domain scores. 
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Table 4-8 

Reliability* of District Domain Scores 



Doma i n 



2 

3 

4 
c 



Grade 4 



0.96 
0.86 
0.89 
0.91 
0.63 



Grade 8 



0.96 
0.89 
0.90 
0.94 
0.79 



Grade '2 



0.93 
0.90 
0.92 
0.95 
0.52 



♦coefficient o 



4 . 4 Sampl ing 
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In 1 because of ever-increasing demands on the time 

of teacn ' ,nd student? in test-development and assessment 
activities * e Ministry oc Education adopted a policy which 
stipulated uiiat, in a given school year, no school would be 
asked to participate in more than one assessment activity and 
one other testing activity sponsored by the Ministry of 
Education. Sor that reason schools selected for the pilot 
study, with the exception of the small timing pilot, were not 
included in the final Assessment. Schools previously selected 
for the IEA study were not used for the Assessment pilot 
study, but were eligible for inclusion in the Assessment pro- 
per . 

A second decison taken by the Ministry of Education al- 
lowed assessment results for large districts to be based upon 
samples rather than upon the entire population at any grade 
level. Clearly, sampling was not feasible for all districts, 
given the large spread in student enrolments in the 75 school 
districts in the province. As a first step in constructing the 
sample a calculation was made for each district to determine 
the minimum sample size required to produce a 95% confidence 
interval of at most ±5% on each item. That is, in the "worst* 1 
case, for an item which 50% of the students sampled answered 
correctly, one should be "95% sure" that, if all the students 
in the district had responded to the item, between 45% and 55% 
of them would have obtained the correct answer to the item. On 
the basis of this calculation, school districts which were 
identified as being large enough to allow sampling in the 
Assessment were then used to provide classes for the pilot 
phase of the study* 

At the Grade 4 level, 62 districts were too small to 
permit sampling, and all schools in those districts were in- 
cluded in the Assessment. In t*o other districts, only those 
schools participating in the pilot study were excluded. In 
each of the remaining eleven districts, eligible schools, that 
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is those which had not taken part in piloting, were ranked by 
Grade 4 enrolment. The number of schools to be omitted was 
determined on the basis of the minimum sample size required 
and the average school size in the district. The ordered list 
of schools was then divided into strata from each of which one 
school was to be eliminated. Those schools were selected ran- 
domly, using c table of random numbers. As a result, a further 
161 schools in addition to the pilot schools were excluded. 
Although no rigcrous analysis was undertaken, the sample of 
schools within each district appeared to be geographically 
representative of the districts 

For Grades 8 and 12, after the pilo- ^schools were exclud- 
ed, it was impossible to exclude any other schools without 
distorting the representativeness of the Assessment results, 
because there are relatively few schools at those grade lev- 
els. Thus for Grade 6, Assessment results for 62 districts are 
based on all schools in the district; for 13 districts they 
are based on the schools remaining after the pilot schools 
were eliminated. For, Grade 12 those numbers are 65 and 10, 
respectively. 

The Grade 10 sample was designed to yield 2500 students. 
Within each of the six geographic zones of the province, 
schools were listed in order of enrolment in Grade 10. The 
sample size for each zone was determined in proportion to the 
zone enrolment. Within a zone, the list of schools was divided 
into strata of size such that two schools could be randomly 
drawn from each stratum. If a school happened to be drawn 
which did not also have Grade 8 or Grade 12 students to be 
assessed, that school was omitted and an alternative selected. 
The resulting sample consisted of 2525 students, 1 05 classes, 
87 schools, and 45 districts 

The use of samples required that the enrolments in the 
participating schools be determined accurately. For all grade 
levels assessed, principals of partic. Dating schools wer • 
asked to indicate grade enrolments when returning completed 
instruments. These enrolment figures were compared to the in- 
formation - contained in the September f 980 , Form I for each 
school. For Grade 12, the enrolment figures were adjusted for 
the normal drop-out rate to March 1 98 1 . If a large discrepancy 
existed between the principal's figure and the adjusted Form I 
estimate, * the principal was contacted personally by B. C. 
Research in order to obtain the correct enrolment. For Grades 
4 and 8, if the principal's figure was within 15% of the Form 
I estimate, it was accepted; otherwise, the Form I figure was 
used. 

The use of samples also had to be taken into account in 
the reporting of results. In all cases where background infor- 
mation and attitude or achievement results are reported, the 



eric 




Instrumentation and*Sampling 

91 



figures have beer, weighted to reflect^the characteristics of 
the sample. For example, if a p-value ot 72% is reported for 
an achievement item, that figure is an estimate of the percent 
correct had all of the students in the province at that level 
responded to tpe item, "he situation is similar' in reporting 
background data. For example, where numbers of students res- 
ponding to test forms are indicated, those numbers refer to 
the weighted totals taking sampling into account. 



The provincial return k rates for the 
ments are shown in Table 4-9. 


Assessment 


i nst r u- 




Table 4-9 
Return Rates 








Grade 

•4 8 


10* 


* 

12 


Number of 

Eligible 

Students 


30 MO 34 579 


2574 


30 652 


Return rate 


95.6% 90.8% 


95.4% 


79.8% 


*based on a design 


sample of 2500 


1 
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CHAPTER 5 



GRADE 4 RESULTS 



Wendy Klassen and David F. Robitaille 



This chapter contains a discussion of the Grade 4 results 
for each objective and domain assessed. A number of sample 
items from" the Assessment instruments are presented and dis- 
cussed as illustrative examples; however, because of space 
limitations, it was not possible to discuss each individual 
item in detail in this chapter.' 

The Interpretation Panel at the Grade 4 level consisted 
of 14 members from across the province: 2 school principals, 7 
teachers, a primary supervisor a university professor, a 
school trustee, a parent, and a multi-cultural worker. It was 
their task to examine the province-wide results of the 
Assessment and to identify strengths and weaknesses in student 
achievement as measured by the tests. The Panel was asked to 
rate each item, objective, and domain result as 



• Strong (ST) 

• Very Satisfactory (VS) 

• Satisfactory (S) 

• Marginal (M) 

• Weak 



These ratings are included in this chapter where applicable. 



5. 1 Description of the Instruments 



The^Grade 4 item pool contained 138 test items divided 
equally among three booklets, 46 per booklet. The items were 
designed to assess students' mastery of five domains: Number 
and Operation, Geometry, Measurement, Algebraic Topics, and 
Computer Literacy. The domains were subdivided into eleven 
objectives, as is shown in Table 5-1. The topics of 
Probability and Computer Literacy w<ire included in the 



'The Grade 4 Assessment booklets and item-results are repro- 
duced in Appendix F. 
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Assessment a*: all levels even though they are not' part of the 
prescribed curriculum. The results obtained on these two 
objectives may assist the Ministry and school districts in 
making decisions related to the revision of existing curricula 
for this level. 

The number of items to be included in the item pool for 
each objective was decided on the basis of the relative impor- 
tance of the objective for the grade level concerned. Thus, as 
is shown in Table 5-1 , over 40% of the Grade 4 items fell into 
the Number and Operation domain. At the other extreme, the 
non-curr icular topics, Probability and Computer Literacy, ac- 
counted for only 7% and 4% respectively. 



Table 5-1 

Grade 4: Organization of Test Items 



Domain / Objective 


Number of items 


Percent 


1. Number and Operation 


57 


41** 


Number Concepts and 




26 


Comr.utat ion 


36 


Est imation 


9 


7 


Fractions and Ratio 


12 


9 


2. Geometry 


21 


15 


Geometric Figures 


9 


7 


Geometric Relationships 


12 


S 


3. Measurement 


30 


22 


Length, Area, Volume, 




13 


and Mass 


18 


Time and Temperature 


12 


9 


4. Algebraic Topics 


24 


17 


Number Sentences 


9 


7 


Graphs 


6 


4 


Probability* 


9 


7 


5. Computer Literacy* 


6 


-4 



*Ncwi-curricular objectives. 

**A11 percentages have been rounded to the nearest whole 
number . 



The items in the Assessment are only a sample of all pos- 
sible items for any given domain. The larger the sample, the 
more representative it is. So, for example, it would be more 
reliable to generalize results fron Domain 1 which contained 
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57 items than from Domain 5 wjiich contained only, six items. 

Items were selected to represent different levels of dif- 
ficulty, and the Interpretation- Panel was asked to take the 
difficulty of an item into account when rating the perfor- 
mance. That is, the more difficult the item, the lower the 
expected level of performance should be, and vice versa. Other 
factors the Panel was asked to consider were the importance of 
the skill represented by the item, the fact that some ob}ec- ' 
tives were not part of the current curriculum, and the wiae 
range of individual differences present at this level. 

This proved to be an extremely difficult task as Item_A/5 
exemplifies. The question involves solving a missing addend 
equation. Knowing that 16% answered "I don"t know", and that 
25% knew that one had to subtract to obtain the solution, the 
42% that answered correctly seems high. Yet, the Panel consen- 
sus rating on the result was Marginal. 



A/5. To find the missing number in 746 + s 931 you should: 



% of students 

subtract 746 from 931 42t 2 

add 746 to 931 12 

subtract 93 1 from 746 25 

add 931 to 746 4 

I don't know 16 



Figure 5-1. Grade 4 — Item A/5. 



In addition to being categorized by content, the items 
were divided into one of three cognitive behavior levels: 
Computation and Knowledge, Comprehension, 3nd Application. 
This dimension required that studer.cs use different types of 
skills and abilities in order to obtain solutions. Each item 
was placed in one domain, one objective, and one behavior 
level. A breakdown of the item pool is shown in Table 5-2. 



2 t indicates the correct answer. 
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Table 5-2 

Grade 4: Number of Items by Cognitive Level and Domain 



Domain Knowledge Comprehension Application Total 



Number and Operation 25 13 19, 57 

Geometry 9 12 0 21 

Measurement 11 13 6 30 

Algebraic Topics 0 9 15 24 

Computer Literacy 6 ' 0 0 6 

Total • * 51 ^ 47 40 138 



All content items were multiple choice. 'Five choices were 
given for each item r the fifth one being "I don't know". 
Students responded to the test items in the test booklets by 
marking their choice of answer with an "x" in the appropriate 
box. The information from the booklets was then keypunched 
into machine-readable format. 

In addition to the content items, each booklet contained 
nine background information items and an eight-item attitude v 
scale which students were as*ed to complete before taking tjra 
test. Students were requested to answer the eight attituafe 
items as honestly as possible after teachers had discussed ajn 
example with them. j 

Forty-five minutes were allotted for the Assessment. This 
included time for instruction, distribution and collection of 
the Assessment booklets, completion of the background and at- 
titude items, and completion of the test items. 

5.2 Description of the Population 

« The Mathematics Assessment at this level was designed for 
all students enrolled in Grade 4. Within sufficiently large 
dist.ri gtS j i representative samples rather than the entire popu- 
lation participated. Also, schools which had taken part in the 
pilot-test iny of the Assessment instruments were excluded from 
the testing which -took place in the month of March. Of the 
schools that participated in the Assessment, principals re- 
ported the total number of eligible students to be 30 150. The 
Assessment instruments were actually written by 28 8 1 5 stu- 
dents, or 95.6% of the total. This compares favorably with the 
1977 return rates. 
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Age, Sex, attd Languages Spoken , 

The Assessment was administered during the month of March 
1981., At that time, Grade 4 students who had been age 6 at* the 
time of their enrollment in school should have been either 9 
or 10 years old. Approximately 92% of students at the Grade 4 
level fell into that category. 

* 

Approximately 1200 more boys than qirls took part in the 
Assessment. £bout -52% of the respondents Here boys while about 
48% were girls. 

Of' the students enrolled in Grade 4, approximately 86% 
learned English as their first language. Ninety percent of the 
children at this level usually speak English at home. 

Use of Calculators 

A good deal of research interest in the field of 
Mathematics Education is currently focussed upon an examina- 
tion of the effect of the use of Calculators in the 
mathematics classroom. As part of the 1981 Assessment, stu- 
dents were < sked several questions concerning their use of 
calculators. Their responses to these questions are summarized 
in Table 5-3. 



Table 5-3 
Grade 4: Use of Calculators 



Category of Use 


Percent 


Use a calculator at home 


39 


Sometimes use a calculator 




to do homework 


13 


Sometimes use a calculator 




in school 


4 



The fact that only 4% of children in Grade 4 in 1 98 1 have 
used a calculator in school may be indicative of the fact tha . 
educators are not convinced of the advisability of them with 
students at this level. But since almost ten times as many 
children use calculators at home as at school, the question of 
calculator use should be investigated. The uses of technologi- 
cal devict3 such as calculator s , computers, video disks, *nd 
electronic games in the home and other out-of -school places 
should be anticipated.. Programs should be planned that will 
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encourage the positive and educationally 
these devices. 



beneficial use of 



Metric Usage 



* Each student's test booklet contained a list of four que- 
stions designed to assess the extent to which today's students 
"think metric". Each question was. accompanied by two res- 
ponses, both correct, and students were directed to choose the 
answer which came to mind first. The results obtained are dis- 
played in Table 4-4. 



Table 5-4 . 
Responses to Metfic Usage I,tems 
(Percent) 



Grade 4 Grade 8 Grade 12 * 



How much does a bicycle weigh? 
About 15 kilograms 
About 35 pounds 



40 

59 



What is the temperature in this room? 



About 20 
About 70 

How far is 
About 700 
About 450 



degrees 
degrees 



ft 



from Prince 
kilometies 
miles 



George to 



6r 

38 

Prince 

37 
63 



26 
72 



38 

60 



Rupert? 
30 

67 ' 



16 
82 



'40 
■ 59 



-22 

77 



How much gasoline can 
About' 90 1 itres 
About 20 gallons 



the gas tank 



in a 
41 
59 



large car 
22 
74 



hold? 



19 
79 



The' results show that students at all three levels tested 
do not "thihk metric". In only one case out of 12, .the tem- 
perature item . at Grade 4, Idid a majority select the metric 
response over the imperial. For each item the percent selec- 
ting the metric response was greatest in Grade 4 and lowest in 
Grade 12. 
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5.3 Alt iiuucs cOgatu Kothcmot ICS 



At the Grade 4 level, eight items from the attitude scale 
entitled Mathematics and Myself were selected and the original 
wording was altered slightly to make it more su: table for use 
with children of that age. Each item had five response choices 
ranging from Strongly Disagree to Strongly Agree. Some of the 
items were stated positively: "I really want to do well in 
mathematics". Others were stated negativelj: "If I had my 
choice I would not learn any more mathematics". The items cov- 
ered a wide range of experiences that students might have had 
with mathematics. ^ 

The attitude scale appeared before the ac. >1 Assessment 
items in each booklet. Students were requested to read and 
answer by themselves the eight attitude items as honestly as 
possible after teacWrs demonstrated with an example on the 
blackboard. V 

Student responses show that, at Grade 4, most students 
felt -positively to/ward mathematics. In fact, the summary 
scores for negative \r strongly negative responses were less 
than 4% while the summary scores for posit"' e or strongly po- 
sitive responses were 78%. Table 5-5 shows tne results for all 
attitude responses. 

Table 5-5 

Grade 4: Summary of Attitudes Toward Mathematics 
Attitude Percent of Students 



Strongly Positive 35 

Positive 43 

Neutral 19 

Negative 3 

Strongly Negative 0 



The results show that Grade 4 children generally have a 
very positive attitude toward mathematics. Ninety percent of 
tne students at the Grade 4 level agreed with the statement "I 
really want to do well in mathematics". Eighty-six percent 
responded that they felt good about solving a mathematics 
problem by themselves. Seventy-eight percent of the studentb 
indicated that they would not choose to omit mathematics from 
their further schooling. Sixty-nine percent think mathematics 
is fun, 15% could not decide, and only 16% not think mathema- 
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tics was fun. 

5.4 Domain it Number and Operation 

This domain contained the largest number of items because 
of its importance in the curriculum. The 57 items were divided 
into three objectives t Number Concepts and Computation, 
Estimation, and Fractions and Ratio. 

The mean percent correct for the 57 items in this domain 
was 7C%. These results were rated as Very Satisfactory by the 
Interpretation Panel, the highest rating of the five domains. 
Considering the importance of this domain, it is encouraging 
that the students did so well. Table 5-6 displays the total 
number of item-, in each objective with the mean percent cor- 
rect and the Interpretation Panel's rating. 

Table 5-6 
Grade 4t ^Number and Operation 



Obj jctive 



Number Mean Panel 
of Items Percent Correct Rating 
1 



Numbt icepts 
ana imputation 

Estimation 



36 74 VS 

9 62 S 



Fractions and Ratio 12 62 VS 



Number Concepts and Computation 

Thirty-six ' items were used to measure students' mastery 
of this objective. The items dealt with the whole number con- 
cepts of place value and counting, mathematical principles, 
and the four basic perati.ons with whole numbers. Considerable 
emphasis was place., on operations, particularly addition and 
subtraction, at all three cognitive levels. Problenf-solving 
items included both single- and multi-step solutions. 

The mean percent correct for this objective was 74%. 
Overall, the students* performance in this objective was rated 
as Very Satisfactory. Considering the large percentage of the 
curriculum that this objective covers, the result: here are 
very pleasing. Table 5-7 shows a breakdown o-f the items by 
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Table 5-7 
Interpretation Panel Ratings 
Grade 4: Number Concepts anC Computation 



Rating Number of I terns 

Strong 4 
Very Satisfactory 16 
Satisfactory 1 2 

Marginal 2 
Weak 2 



tating category. 

Items A/2 3 and C/2 are representative examples of items 
used to assess students' mastery <of this objective. On Item 
A/2, 88% of students were able to name the place value of a 
given digit in a 4-digit number. This performance was rated 
very Satisfactory by Panelists. On Item C/2, the performance 
was rated Strong as 88% of the students were able to perform 
column addition with regrouping correctly. 



A/2. The 2 in 2645 means: 

% of students 

2 hundreds 3 

2 thousands 88t 

2 ones 1 

2 millions 5 

I don't know 3 



Figure 5-2. Grade 4--Item A/2 
Students' performance on inverse operations and regrou- 



3 A/2 means item number 2 in booklet A. 
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C/2. ADD: 678 
- 34 



% of students 



901 1 

991 1 

621 5 

721 88t 

I don't know 4 



Figure 5-3. Grade 4--Item C/2, 

'ping was weaker than expected, and the Panel felt that, these 
areas required more attention. An example of an item intfblving 
an inverse operation is B/4. Performance on this item, 49%, 
was rated as* Weak by the Panel. Less than half of the students 
knew which two numbers to add to check a subtraction when all 
information was given. An example of a regrouping item is Item 
B/5 shown where only 52% of the students were able to regroup 
in a non-traditional manner. This result was rated as 
Marginal • 

The Panel also found that students' performaiTC^ was 
weaker on items that involved reading. In fact, for this 
objective the number of words per item actually distinguished 
the ten easiest items from the ten most difficult items. The 
average number of words per item on the ten items with the 
highest success rate was four, while the ten items with the 
lowest success* rate had an average number of 18 words per 
item. 

Students' overall performance in this object ive ^was very 
good. Based on the results and the Panel ratings, it would 
appear that the content covered by this objective is being 
taught very well. 

Estimation 

Nine items were used to measure students' mastery of this 
objective. The items dealt with estimating the sum, dif- 
ference, and pn uct of Whole numbers. Although it is 
generally agreed that the skill of estimation is important, it 
is a difficult one to test* There is no actual control over 
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n /£. To check this subtraction; which two numbers would be 
added? 

476 
- 337 
139 



476 and 337 
476 and 139 
337 and 139 
337 and 476 
L don' t know- 
Figure 5-4. Grade 4— -Item B/4 . ^ 



B/5. Find the missing number: 

3 tens + 12 ones « tens + 2 ones 

% of students 



4 52t 

2 4 

3 16 

1 8 

I don't know 20 



Figure 5-5. Grade 4— Item B/5. 



the methods children will use to answer an estimation item. 
For example, in Item A/20, students may do the subtraction 
first and then round off. Performance on this Item was rated 
Strong. 
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% of students 

23 

8 

49t 



15 
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A/20. Mr. Fish had 567 hot dogs to sell at 
che ball game. He had 364 hot dogs 
left after t* n e nam* = A. bout ho w Hiamy 
did he sell? 



% of students 



200 81 1 

600 2 

500 2 

300 8 

I don't know 6 

Figure 5-6. Grade 4--Item A/2C. 

The mean percent correct for the objective was 62%. 
Although the results for this objective as a whole were rated 
dS Satisfactory, Panelists ageed they would like to see stu- 
dents do better in this area. Table 5-8 shows a breakdown of 
the items by rating category. 

Table 5-8 
Interpretation Panel Ratings 
Grade 4: Estimation 

Rating Number of Items 

Strong 2 

Very Satisfactory 1 

Satisfactory 2 

Marginal ^ 3 

Weak 1 



Students did well rounding off to the nearest 100, but 
not as well rounding off to the nearest 10. Performance on 
Item A/24 was rated Marginal because only 61% of the students 
correctly rounded 43 to the nearest 10. 

The ability to round off numbers is an integral part of 
the skill of estimating. Because it is often more expedient to 
estimate than to actually compute, estimating skills, in- 
cluding rounding, should be taught and emphasized early in 
one's schooling. 
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A/24. Round off 43 to the nearest ten. 

% of students 



3C 7 

50 0 

40 6 If 

44 20 

I don't know 5 



Figure 5-7. Grade 4--Item A/24. 



Fractions and Ratio 

The 12 items in this objective were designed to comply 
with the current curriculum guide for mathematics which states 
that students should be able to identify unit fractions of 
objects and sets, and read and write equations using these 
fraction names by the end of Grade 3. 

" The mean oercent correct for this objective was 62%. As a 
whole, performance in the objective was rated Very 
Satisfactory. Table 5.-9 shows a breakdown of the items by 
rating category. ♦ 



Table 5-9 
Interpretation Panel Ratings 
Grade 4: Fractions and Ratio 



Rating Number of Items 



Strong 

Very Satisfactory 

Satisfactory 

Marginal 

Weak 



It appears students are not as confident in identifying 
fractions as part of a set as they are in identifying frac- 
tions as part of a whole. Sixty-seven percent of the students 
recognized the figure that showed 1/4 shaded as part of - 
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9 

ERIC 



whole in Item C/4. Yet 40% of the students mistakenly named as 
1/3 the part of a set that wa* really t/4 shaded in I tern A/9, 
uniy 10% could correctly identify a set that was 1/3 shaded in 
another item that involved recognition of equivalent frac- 
tions. 



C/4. Which shows 1/4 shaded? 

% of students 
67t 




7 

5 

I don't know 10 

Figure 5-8. Grade 4 — Item C/4. 
A/9. Which set is one-third (1/3) shaded? 

% of students 
A A 1 

o#o 

0*0 'Of 

□ □ 

■ □ 40 

ooomm m 42 

I don't know 6 

• Figure 5-9. Grade 4--Item A/9. 

As there are several physical world models for both part* 
whole and subset-set interpretations of fractions, both should 
be taught. That is, children should be able to recognize that 
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1/3 of a chocolate bar and 1/3 of a dozen cookies both repre- 
sent the fraction 1/3 but may be, in fact, different amounts. 

Emphasis in the teaching of fractions usually is placed 
on considering fractions as parts of wholes. It may be the 
case that the idea of fractions as part of a set is too ab- 
stract to be taught at the primary leve. 1 and should be 
postponed until later grades. Students at th±s level have had 
limited exposure to the subset-set concept of fractions and to 
the concept of ratio. Students' performance on the three ratio 
items were rated as Strong and Very Satisfactory; however, 
they were easy items." 



5.5 Domain 2: Geometry 



The aeometry objectives in the current curriculum guide 
for Grade 3 deal mainly with the construction of geometric 
models and the manipulation of concrete materials. Because o. 
the virtual impossibility of testing this, on a paper-and- 
pencil test the Assessment focussed on the concepts and know- 
ledge needed to dc those geometric constructions and 
manipulations. The 21 items were divided into two objectives: 
Geometric Figures and Geometric Relationships. 

The mean percent correct for the twenty-one items in this 
domain was 62%. These results were rated as Satisfactory by 
the Interpretation Panel. Table 5-10 displays the total number 
of items in each objective with the mean percent correct and 
the Interpretation Panel's rating. 

Table 5-10 
Grade 4: Geometry 

Total Number Mean Panel 

Objective of Items Percent Correct Rating 

Geometric Figures 9 75 vs 

Geometric Relationships 12 52 S 
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Geometric Figures 

Nine items were used to measure students* mastery of this 
objective. Students were asked to answer items concerning the 
identification of and distinguishing among geometric^ figures. 

The mean percent correct for this objective was 75%. 
Overall, the students' performance in this objective was rated 
as Very Satisfactory. Table 5-11 shows a breakdown of the 
items by rating category. 



Table 5-1 1 
Interpretation Panel Rating 
Grade 4: Geometric Figures 



Rating 



Number of Items 



Strong 

Very Satisfactory 
Sat isf actory 
Marginal 
Weak 



1 

6 

2 
0 
0 



Panelists agreed that students at this level demonstrated 
good knowledge of the names of geometric figures. For example, 
in Item A/10, 86% of the students were able to identify the 



triangle inside the circle. This correct 
was rated Very Satisfactory. 



response percentage 



A/10. Which is a picture of a 

triangle inside a circle? 




% of students 
12 



I don't know 



1 

86t 

1 
1 



Figure 5-10. Grade 4— Item A/10. 
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Geometric Relationships 

Twelve items were used to measure students* mastery of 
this objective. Students were asked to answer items concerning 
geometric relationships such as symmetry and congruence. The 
mean percent correct for items in this objective was 52%, and 
the students 1 performance was rated as Satisfactory. Table 
5-12 shows a breakdown of the items by rating category. 



Table 5-12 
Interpretation Panel Ratings 
Grade 4: Geometric Relationships 



Rating 


Number of Items 


Strong 


1 


Very Satisfactory 


4 


Satisfactory 


2 


Marginal 


3 


Weak 


2 



The Satisfactory interpretation for results on this 
objective was not so much an evaluation of students' responses 
but rather an evaluation of 'their efforts to answer something 
they had almost certainly not been taught. Although the term 
"symmetry" is mentioned explicitly in the curriculum guide, it 
was clear that the vast majority of students were unfamiliar 
with it. It also appears that the word "congruent" held no 
meaning for most students. Item C/27 is an example of an item 
where the term symmetry was used. , Per formance on this item was 
rated Marginal . 

C 

r , 5.6 Doma in 3 : Measurement 

The 30 items in this domain were divided into two objec- 
tives: Length, Area, Volume, and Mass; and Time and 
Temperature. 

The mean percent correct for the 30 items in this domain 
was 60%. These results were rated as Marginal by the 
Interpretation Panel, the lowest rating of the five domains. 
Table 5-13 displays the -otal number of items in each objec- 
tive With the mean percent correct and the Interpretation 
Panel's rating. 
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C/27. How many lines of symmetry 
does this shape have? 



% of students 



1 1 

2 Ut 

3 1 

4 74 

I don't know JO 



Figure 5-11. Grade 4— Item C/2" 7 . 



Table 5-13 
Grade 4: Measurement 



Object ive 


Total 
of 


Number 
I terns 


Mean 
Percent Corrent 


Panel 
Rating 


Length, Area, Volume, 
and Mass 




18 


58 


M 


Time and Temperature 




12 


63 


M 


Lenqth, Area, Volume, 


and Mass 









Eighteen items were used to measure students' mastery of 
this objective. They dealt with the measurement of length, 
perimeter, area, volume, capacity, and mass of a physical 
object in metric units. Also included were items involving 
conversioa of units within the metric system. 



The mean percent correct for this objective was 58%, and 
this performance was rated as Marginal. Table 5-1 4 shows a 
breakdown of the items by rating category. 

Although students were able to choose correct measurement 
units 1 , they were not as confident in making applications using 
measurement . For example, in Item C/29, only 12% of the stu- 
dents could correctly answer a perimeter question without 
being given a diagram. This result was given a Weak rati-ng. 
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Table 5-1 4 
Interpretation Panel Rating 
Grade 4: Length, Area, Volume, and Mass 



Rating Number of Items 



Strong 3 * 

Very Satisfactory 2 A 

Satisfactory 5 

Marginal - — - *5 

weak • 3 



C/29. Mr. Jones put a wire fence 
all the way around his 
rectangular garden. The 
garden is 1 C xr. long and 6 m 
wide. How many metres of 
fencing did he use? 



% of students 



16 m 60 

32 m I2t 

36 m 4 

60 m 17 

I don' t know ,8 



Figure 5-12. Grade 4--Item C/29. 



On a related item including a diagram,. 60% obtained the 
correct answer. This result was considered Satisfactory. 

Performance on items involving the conversion of length 
units was disappointing. Only 67% of the students could equate 
100 centimetres with one metre. That result was rated only 
Marginal. Considering the fact that these students should have 
been taught the metric system and only the metric system since 
they entered ' school, the results in this domain are somewhat 
disappointing. 
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Performance on items dealing with^rea, mass, and volame 
was ' rated Marginal to Satisfactory. Even though these are ab- 
stract-concepts, the Panelists felt that students should be 
more .familiar with them. 

Results were also inconsistent.* I tern A/39" showed a lack 
of familiarity wish iftits of mass, and this result was rated 
Weak. On the other hand, results of Item C/38, rated Very 
Satisfactory, imply that students are very corif ident wi th 
units of capacity. One possible reason for this inconsistency 



A/39. A ten-year-old boy is Hkely to. 
weigh: 

• . % of students 

i 

^ . 35 grams . . . . 7 

75 grams . . . . . .18 

35 kilograms # 20t 

75 kilograms . 4C ■ 

I don't know 14 

Figure 5-13. Grade 4--Item, A/39. 

C/38. A milk jug is likely to hold: 

i . % of students 

1 millil i tre • , 5 

1 0 millil i tres ........ , . . .,t 6 

1 litre 83t 

1 00 litres 4 

I don'l know 3 

, / / Figure 5-14. Grade 4--Item C/38. 
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is that children actually see units of capacity more often 
than units of mass. For example, all milk cartons are labelled 
in metric units. 

Time and Temperature 

Twelve items were used to measure students* mastery' of 
thisobjective . Students were asked to Respond to items deal- 
ing with topics such as reading a clock to the nearest five- 
minute interval, recording time using the conventional nota- 
tion, recognising time relationships from seconds to years, 
and read>fig a Celsius thermometer. 

The mean percent correct for this objective was 63%, a 
performance which was -ated as Marginal. Table 5-1 5 shows a 
breakdown of the items by rating category. 



Table 5-15' 
Interpretation Paqel Ratings 
Grade 4: Time and -Temperature 



Rating Number" of Items 

Strong 1 
Very Satisfactory 3 
Satisfactory 1 
Marginal 6 
weak „ 1 



Students were able to read clocks and- thermometers; * how- 
ever, they are apparently unable to use standard notation for 

time, ninety ^en-em. v » awta.-w4.wt., « 3 r r- - • \ - . 

clock 'on one item to obtain the correct time, but only 69%, a 
Marginal result, could choose the proper ) notation for half 
past twp in XtvJ C/18. 

Students. weN» able to read thermometers directly but were 
poor at selecting appropriate temperatures for given weather 
condition*, A» v in the case of the item discussed earlier deal- 
ing with mass, this may indicate a general „lack of familiarity 
with metric finits. Results of Item A/44 , , ra£ed Weak, illus- 
trate . this' weakness. The most frequent response was the 
Fahrenheit temperature. 
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C/18. Which says half past two? 

% of students 

30:2 13 

230 "> 

2:3C 69t 

2.3C 7 

I don't know 4 

< 

Figure 5-15. Grade 4— Item C/18. 

* » 

A/41. The temperature on a sunny summer 
day would most likely be: 

% of students 



5 C Celsius 1 

25 c Celsius 26t 

55 c Celsius . .V 27 

85 c Celsius 34 

I ,don*t know , 10 



Figure 5- 1 6 . Grade 4 — Item A/41. 



5.7 Domain 4; Algebraic Topics 

.» , 

1 The 24 items in this domain were divided among three 
objectives:' Number Sentences', Graphs, and Probability. 

The mean percent correct for the 24 items was 58%. These 
results were rated as Satisfactory by the Interpretation 
Panel. 
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Results on -all three objectives tended to be 
Satisfactory, in the case of Number Sentences *nd Graphs, the 
Panel felt* that students did not do as well as they should 
have; however, for the Probability objective, ratings tended 
to be Satisfactory because the topic is not part of the pre- 
scribed curriculum. Table 5-16 displays the total number of 
items in each objective with the mean percent correct and the 
Interpretation Panel's rating. 





Table 5-16 
Grade 4:' Algebraic Topics 




Objective 


Total Number Mean 

of Items Percent Correct 


Panel 
Rating 


Number Sentences 

Graphs 

Probability 


9 55 
6 , 68 
9 55 


M-to S 
S 
S 



Number Sentence s 

Nine items were used to measure students* mastery of this 
objective. Items dealt with definitions and symbols^ in alge- 
bra, the use of variables in equations and inequalities, and 
the use of variables bo represent numbers. 

The mean percent orrect- for tshif objective was 55%, and 

this performance *a* -rated as being between Marginal and 

Satisfactory: Table 5-17 shows a breakdown of the itemf by 
rating category. 



Table 5-17 
Interpretation Panel Rating 
Grade 4: Number Sentences 



Rating Number of Items 

Strong 0 
Very * Satisfactory 2 
Satisfactory } 

Marginal c* '4 
Weak ' 
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Students' ability to recognize the number sentences to be 
used in setting up problems was rated as Satisfactory. On two 
word problems, 67% and 71% chose the appropriate number sen- 
tenced to solve the problem. It is important to bear in mind 
that developing the students 1 ability to apply the appropriate 
mathematical techniques in order to solve a given problem is 
one of the most important reasons for teaching and learning 
mathematics. There is no point in teaching children how to 
add, subtract, multiply, and divide numbers unless they also 
lear.n when to apply these operations. The results 'reported 
here' indicate that a fairly substantial degree of progress 
toward that goal has been attained at the Grade 4 level inso- 
far as problem solving is concerned. 

Solving missing addend questions appears to be *n ex- 
tremely difficult task for students at this level. Results of 
Item A/5, rated Marginal, show that only 42% of the students 
could correctly solve a '3-digit missing addend question. 



A/5. To find the missing number in 746 + * 931 

you should: 

% of students 

subtract 746 from 931 42t 

add 746 tc 931 12 

subtract 931 £rom 746 •• • 25 

add 931 to 746 4 

I dor. 1 1 know 16 



9 

ERIC 



Figure 5-17. Grade 4 — Item A/5. 

Considering results from other sections of the Assessment, the 
difficulty does not appear to lie with the actual computation 
but with the concept of inverse operation itself. 

According to the Interpretation Panel, results on items 
dealing with the - knowledge and use of inequality symbols 
ranged from Weak to Very Satisfactory. Results on Item B/12, 
rated Marginal, seem to indicate that students are not famil- 
iar with the symbol "> n t however, results of Item B/29, rated 
Very Satisfactory, indicate that they are. Many Panelists felt 
Students did not recognize the form ol the question in 
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B/12. Choose the missing number. 
207 > > 198 



% of students 



188 14 

203 29t 

209 14 

197 ..." 15 

I don't know 28 



Figure 5-18. Grade 4 --Item B/12. 



B/29. Choose the correct symbol to make 
this a true sentence. 

13 6 

% of students 
> 77t 



• 2 

< 13 

i, 1 

I con't know 7 



Figure 5-19. Grade 4 — Item B/29. 

Item B/12. 

The question of whether or not inequality symbols are 
useful at this level or not needs to be considered. The mem- 
bers of the Interpretation Panel agreed the symbols were 
difficult to learn, but suggested that if the meaning were 
stressed more, they would be valuable concepts to know at this 
level. 
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Graphs 

Six items were used to measure students' mastery of this 
objective. .The items involved the reading and interpretation 
of bar graphs, line graphs, and pictographs. The mean percent 
correct for > this objective was 68%, and this performance was 
rated as Satisfactory by the Interpretation Panel. Table 5-1 8 
shows a breakdown of the items by rating category. 



Table 5-1 8 
Interpretation Partel Ratings 
Grade 4: Graphs 



Rating 



Number of Items 



Strong 

very Satisfactory 

Satisfactory 

Marginal 

Weak 



1 
1 
4 

0 
0 



Students generally did well in graphing and the 
Satisfactory rating of their performance on this objective may 
be somewhat * low. The Panel felt, however, that graphing i? an 
area in which students should do well. They felt that a lot of 
work is done across subject areas in the primary grades in 
graphing. For that reason , -results might be expected to *be 
even higher. The two items receiving the highest success rates 
required students merely to read graphs. On those items re- 
quiring'more than simple reading of graphs, the results were 
only Satisfactory. 

Probability 

Probability was one of the two non-curr icular objectives 
included as part of the Assessment* The main purpose for the 
inclusion of probability was to provide base-line information 
on a topic which many people feel is important and should be 
part of the curriculum. Results on this objective may assist 
the Ministry and school districts in decisions related to the 
revision of existing curricula for this level. 

Nine items were used to measure students' ability to 
ju^ge the outcomes of situations involving basic concepts of 
probability. The mean percent correct for this objective was 
55%. Performance was rated as Satisfactory even though the 
topic is not prescribed and many children have had no previous 

128 



Grade 4 Results 

119 



exposure to these types of questions, 
breakdown of the items by ratine category. 



Table 5-19 shows a 



Table 5-19 
Interpretation Panel Ratings 
Grade 4: Probability 



Rat ing 



Strong 

very Satisfactory 
Satisfactory ' 
Marginal 
Weak 



Number of Items 

0 
3 
5 
1 
0 



Of the nine probability items, the three with highest 
results were accompanied by illustrations and were related to 
dav-to-day experiences of children. For example, it may have 
helped children answer Item B/8 if they had been familiar with 
— ' • • • - c students answered the item cor- 



spinners. The fact that 56% o. - , — - - - -- 

rectly was rated Satisfactory by the Interpretation Panel. 



B/8. Sam and Sara are playing a game with this spinner. Every 
time the spinner lands on red, Sara gets a point. Every 
time the spinner tends on blue, Sam gets a point. After 
10 spins, the winner will -be the one with the most points. 
Who is more likely to win? 

I 

% of students 

Q 

Sara will 

Sam will 56t 

It will be a tie •/ • • • 9 

r \ slue 

Either one has the same chance of winning ... 24 

I don' t know <■ 4 




Figure 5-20. Grade 4 — Item B/8. 
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5 . 8 . Domain 5; Computer Literacy 

t- 

Computer Literacy was the second of two non-curr icular 
objectives included in, the Grade 4 Assessment, As with 
Probability, the main purpose "for its inclusion was to provide 
base-line information on a topic which many people feel is 
important and should be part of the curriculum. Results on 
this objective may assist the Ministry and school districts in 
decisions related to the revision of existing curricula for 
this level. 

Six items were used to measure students' mastery of this 
objective. Students were asked to answer items concerning the 
capabilities and applications of contemporary computers and to 
make judgment^ regarding the social impact of contemporary 
computers, 'Questions dealt with what computers could do, not 
*ith programming, flow charting, and so on. 

The mean percent correct for this objective was 41%, a 
level of performance that was rated as Satisfactory. Table 
5-20 shows a breakdown of the items by rating category. 



Table 5-20 
Interpretation Panel Ratings 
Grade 4: Computer Literacy 



Rating 


Number of Items 


Strong 


0 


Very Satisfactory 


1 


Satisfactory 


5 


Marginal 


0 


Weak 


0 



The Panel tried to keep in mind, when rating the items, 

that these were difficult questions for children who had not 

had any exposure to computer literacy before. The percent of 
correct responses ranged from 22% to 66%. 

Panelists, agreed that, with the increasing use <0L compu- 
ters and calculators in society, the school must play a role 
in the teaching of computer literacy. The form and extent it 
should take in the mathematics curriculum, and in .the primary 
mathemat ics^curriculum in particular, was considered. At the 
primary level, exposure to terminology, uses, and functions of 
computers at a very basic level is needed, but without empha- 
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sis on technical aspects. The practicality of even such a 
limited goal as exposure to computer literacy has its diffi- 
culties. * Many schools still do not have access to' calculators 
and computers, especially at the primary level, useful curric- 
ulum materials are not readily available, and many mathematics 
teachers do not feel confident or competent in teaching com- 
puter literacy. Panelists generally felt that, ^although 
Computer Literacy is becoming increasingly impottant^, , it is - 
not a priority topic at the Primary level. - ^ 



5.9 Changes in Achievement Since 1S77 



The Change Categories consisted of items that had ap- 
peared on the 1977 Mathematics Assessment .and were repeated on 
the 1 98 1 Assessment in order to obtain information on the 
nature and extent of change. Twelve items from the 1977 test 
were included in the Number and Operation Change Category. 
Another eleven were chosen for the Measurement Change 
Category. ' 

Results of the two Change Categories studied in Grade 4 
show that the standard of performance in mathematics for stu- 
dents at this level is being maintained. In comparison to 
results in 1977, students performed better on more than 50% of 
the change items. , o 

Nu mber and Operation 

0£ the 'fifty-seven items in the Number and Operation 
Domain, twelve were included in the Change Category. The mean 
percent correct for these twelve it^ms was 72% in both 1977 
and 1981. The performance change on most items was less than 
6%. 

The largest increase, 16%, was found on Item "/26, a 
fraction item, where the results went from 54% in 1977 to 70? 
in 1981. Although many factors may have contributed to this 
increase, it may be that a greater emphasis has been placed on 
the teaching of unit fractions since 1977, at least in part- 
whole situations. 

Measurement 

Of the thirty items in the Measurement Domain, eleven 
were included in the Change Category. The mean percent correct 
fot these eleven items was 60% in both 1 977 and 1981, and the 
performance change was minimal on most items. 

The largest increase, 14*, was found on a metric usage 
item involving capacity, where the results went from 69% in 
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C/26.. which box" is one-fifth (1/3) shaded? 



HD 

m 
n 



. % of students 
6 

70t 



8 

1 1 



I don ' t know ........ 5 

Figure 5-2 1 . Grade 4--Item C/26. 
S7" to 63% in 1981 . 



5.10 Reporting Categories 

A student's - achievement irt Mathematics is the result of 
the interaction of a large number, of factors, some intrinsic^ 
and others extrinsic to the student. Age, sex, and other at- 
tributes inherent in the student combine with curriculum 
"variables and environmental variables, such as teacher dif- 
ferences, to influence overall student performance. A great 
deal of information concerning the relationship between' stu- 
dent background variables and achievement was collected in 
this- Assessment, far more 1:han^caft be fully discussed in a 
report of this lengthy From the large number of variables be- 
• lieved to be related, to achievement, a smaller .set of 

i_i _ ..«- i «. . j _ „ j wu,. — i.i.: a«»u;^ fh»«» factors 

variables was seic>. we«« — — r ~- -- - 

to performance was studied. 

In- the sections that follow, all of the results reported 
are based on correlational trends. No attempt has been made to 
imply that cause-and-ef f ect relationships exist since the 
Mathematics Assessment was not designed to identify such rela- 
tionships. All that can be. said is that, on the basis of the 
Assessment data, there appears to be a relationship between 
certain variables. It remains for other studies designed as 
follow-ups to seek causal relationships. 
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Sea Differences 

Based bn the-items used in the Assessment, , results showed 
chat at the Grade 4 level boys ODtained«a, higher mean percent 
correct on three of the five domains assessed. . Some of the 
differences were statistically significant, buf quite small; 
the largest difference was 3%. Boys did somewhat better. than 
girls in Algebraic Topics and Computer Literacy. Boys per- 
formed better than girls in the Measurement domain. On both 
objectives the mean percent correct for boys was about three 
points higher than for girls. Figure 5-22 portrays the results 
for each domain by sex. 




Numb* 4 Operation Qoomolry Mwunmwt Altaic Topic. Computer Literacy 



Figure 5-22. Grade 4--Sex differences in achievement. 



Viiris performed bectc Ll»o.. in the Geometry remain. 

It is worth remembering that the Geometry items largely con- 
cerned vocabulary as opposed to spatial visualization and 
concrete experience. Girls also performed somewhat better than 
boys in the Number and Operation Domain. 



the Assessment book- 
English was their first 

on 



First Language 

In one of the background items in 
lets, students were asked whether 

language. The results of analyzing the achievement data 
each domain for two subgroups, those who responded YES to the 
Question and those who responded NO, favor those students who 
first learned to speak English. The differences dn domain 
scores were small with the greatest difference occurring in 
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the Geometry domain, 
Relationships objective. 

Attitude ' 

- The attitude of Grade. 4 Students toward Mathematics and 
their achievement by domain wer*e correlated. It was found ttjat 
a positive attitude toward Mathematics- is moderately corre- 
lated with achievement in all Domains except Computer 
Literacy. 

Girls' attitudes toward Mathematics are slightly more 
positive than boys' in Grade 4. in Grade 8, however, boys' 
attitudes are slightly more posit ive 'than girls*. The trend of 
deteriorating attitudes among girls in comparison to boys is 
continued through Grade 12. 

This finding is not surprising. It seems reasonable that 
a correlation between attitude and achievement should exist. 
The fact that the correlation between attitude and achievement 
in Computer Literacy is weak may be due to the fact that the 
items in this domain are not -necessarily mathematical content, 
but, for many students, general knowledge. 



5.11 Summary 



The Grade 4 item pool contained 1 38 test items designed 
to assess students' mastery of eleven objectives grouped into 
five domains. Two of these object ives^were not prescribed in 
the current Primary Mathematics Curriculum. The number of 
items to be included in the item pool for each objective was 
divided on the basis of the relative^ importance of the objec- 
tive, for Grade 4 . Items represented different levels of 
difficulty and were also classified under one of three, cogni- 
tive behavior levels. Each item was categorized in one domain; 
one objective, and one behavior level. 

Twenty-three items were repeated from the 1977 Assessment 
in order to obtain information on the nature and extent of 
change. These items formed two Change Categories. 

In addition : to(the content items, each booklet contained 
A nine background information items and a eigh^-item attitude 
scale which stLdenta were asked to complete before taking the 
test. ^ [ \ 



specifically in the Geometric 
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Background Information K 

The Grade 4 Mathematics Assessment was designed for all' 
students enrolled in Grade 4. Of the schools that irticipated 
in the Assessment, principals reported the tota' number of 
eligible students to be 30 150. The Assessment in. rument was 
written by 28 81 5 students, or 95.6% of the to- About 52%. 
of the respondents were boys while abc 4ti% were girls. 
Ninety-two percent of the Grade 4 students were either - nine or 
ten years old when the Assessment instrument was administered 
in March 1981. Approximately 86% of the students enrolled in 
Grade 4 learned English as their first language, and 89% 
usually speak English at home. The data gathered on the use of 
calculators show that almost 40% of the students use a calcu- 
lator at home, about *. 3% sometimes use 'a calculator to do 
homework, and only 4% sometimes use a calculator in school. 

Test Results 

The 138 test items' were divided among five domains: 
Number and Operation, Geometry, Measurement, Algebraic Topics, 
and Computer Literacy. Each domain was 'subdivided into a 
number of objectives, and the items were generated to measure 
mastery of the objectives. 

The Number and Operation domain was divided into three 
objectives: Number Concepts and Computation, Estimation, and 
-Fractions and Ratio. Students' performance in this domain was 
generally Very Satisfactory. Panelists were very pleased with 
these results considering the importance of this domain. Place 
value, computation, and fraction questions were well done. 
Weaker areas included questions involving inverse operations, 
regrouping, and rounding. Students' performance was markedly 
weaker on items that required more reading. , 

The • Geometry domain was divided into two objectives, 
Geometric Figures and Geometric Relationships. Students demon- 

3trSt£« ywia i>nv/»iBU3% *»« v- • ?- 3 ' w ~ " ' 3 "'. " - 

more difficult questions involved abstract visualizations, and 
students performed satisfactorily on these. Many .students were 
unfamiliar with the "content of items in the' Geometric 
Relationships objective. In particular, the term "symmetry^ 
held no meaning for most students. Despite this, students' 
performance was rated as Satisfactory on this objective. 

The Measurement domain consisted of, two objectives: 
Length, Area, Volume, and Mass; and Time and Temperature. Of 
all the domains, Measurement had the most disappointing re- 
sults. Despite the emphasis placed in recent years on learning 
the metric system and despite the fact that it is the only 
system of measurement these students have been taught, they 
are still unfamiliar with many of the metric units. Knowledge 
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cf units of mass in particular seemed to be weak. A -strength 
was shown "with units of capacity, an< r . -students were able to 
read clocks and thernraneters. On the pther : hand, they dis- 
played some difficulty with standard notation for time and for 
' -selecting temperatures for given weather conditions. 

The" Algebraic Topic* domain consisted of three objet*- 
tives: Number Sentences, Graphs, and Probability. Students 1 
performance on the Number Sentences objective was rated 
Marginal to Satisfactory. Solving missing adden-d ind inverse 
operation questions appeared to be an extremely difficult task 11 
for students at this level .. Another particular weakness was 
shown ' in the knowledge and use of inequality sytnbois . 
Recognition of number sentences to be used in problem solving 
j was Satisfactory to Very Satisfactory. Students performed well 
on graphing items. Of the six questions, four were rated 
* Satisfactory, , one Very Satisfactory, and one Strong. 
Probability /was one of the two non-curr icular objectivps, and 
performance .on'th'is objective was ratfed 'Satisfactory consider- 
ing the topic is not prescribed and many children have had no 
previous exposure to these types of questions. 

The Computer Literacy domain was. the second of two non- 
curricular objectives included in the* Assessment. The items in 
this objective dealt with what computers* could do, not with 
programming, and flow-charting. , The performance in this objec- 
tive was rated Satisfactory in view of the fact that it is not 
a prescribed topic. 

« Sex Differences 

Based on the items used in the Assessment, results show' 
that at the Grade -4 lev^l, boys performed better on three of 
the five domains assessed. The three domains were Measurement, 
Algebraic Topics, and Computer Literacy . Girls outperformed 
boys on the other two domains. All differences were slight. 

f 

Language < 

Students were asked to respond YES or NO to thte question 
"Was English the. language you first learned to speak?". The 
two resulting subgroupf were correlated with achievement data 
on each domain. All results slightly favored the students who 
had first learned tou speak English. 

* 

Attitude 

A positive attitude toward Mathematics is moderately cor- 
related with, achievement in all Domains except Computer 
Literacy. The correlation between attitude and achievement in 
Computer Literacy may be veak because the items in this domain 
were not ..necessarily mathematical content. 
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Based on the sample drawn from the Assessment data, it 
was found that girls' attitudes are slightly more positive 
than boys' at Grade 4. 
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m CHAPTER 6 



GRADE 8 RESULTS 



Leslie K. DuKowski and Thomas O'Shea 

the results of the Assessment- for Grade 8 are summarized 
in this chapter., A discussion of the results by domain and 
objective is preceded by descriptions of the 'instruments, of 
the student population, and of their attitudes toward mathema- 
tics* Reporting f categories, changes in achievement since the 
1977 Assessment^ and an overall ^summary follow the discission 
of % the* test .results. Specific items have been usei to illus- 
trate Assessment objectives but, because of space limitations, 
it .was not possible to discuss every item. 1 All percentages 
reported in t-he chapter have been rounded to the nearest whole 
number. 

The Grade 8 Interpretation Panel rated the results ob- 
tained on eaqh item, objective, and domain using five rating 
categories: 



the ratings given by the Panel were based on their personal 
and professional opinions of the acceptability of the tesults, 
and should not be considered as absolute. The ratings and -per- 
tinent comments of the Panel for each domain and objective are 
given in the chapter. 

Since this was the second Provincial Learning Assessment 
in Mathematics for B. C, data from the first Assessment have 
served as a benchmark to which student pterformance in 1 98 1 was 
compared. Twenty-seven items from the 1 977 Assessment were 
repeated on the l 98 1 instruments. These items, grouped into 
two Change Categories, were used to measure changes in student 
performance during the four year interval between Assessments. 



1 The Grade 8 test booklets and individual item results are 
reproduced in Appendix G. 



• Strong 

• Very, Satisfactory 

• Satisfactory 

• Marginal 

• Weak 



(ST) 
(VS) 
(S) 
(M) 
(W) 
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6. 1 - Description of the Instruments 

Three test booklets, A, B, and C, each containing 46 ach- 
ievement item were used at the Grade 8 level. The pool o. 138 
items tested 13 objectives in five domains: Number and 
Operation, Geometry,' Measurement, Algebraic Topics, and 
Computer Literacy. Each test booklet also contained a common 
set of twelve items dealing with student background informs t 
tion and a 19-item scale designed to measure stuaents 
attitudes toward mathematics. All items were multiple-choice 
and students marked their answers directly in the test dook- 
lets. 

The " student background items provided information on 
students' age, gender, first language, scnool attendance nis^ 
torv use of calculators and computers, homeworn, ana 
familiarity with SI metric units. The attitude scale,. 
Mathematics and Myself, containec 19 five-point Likert-scale 
items. 

The achievement items each had five response choices. 
Four of these were possible answers, while the fifth option 
for each item was "I don't know". "Each test booklet contained 
an equal number of items for each of the 13 ob 3 ectiyes and no 
achievement item appeared in more than one test booklet. Table 
6-1 shows the distribution of items by aomain, obDective, ana 
cognitive level. 

Table 6-1 
Distribution of Items 



Domain Knowledge Comprehension Application Total 



.Number and Operation 21 9 .ft 24 

Geometry 7 3 6 21 

Measurement 14 1 ° • 

Algebraic Topics 10 '6 'J " 

Computer Literacy * g 6 ^ ^ - |38 



Of the objectives tested, four deal with content which is 
outside the curriculum presently prescribed in B. C. J he je 
objectives are Logical Reasoning, Probability, Statistics, ana 
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Computer Literacy. 2 Inclusion of this content in the 
mathematics curriculum has been recommended by groups such as 
wiie -National Council of Teachers of Mathematics and the 
National Council cf Supervisors of Mathematics. Information 
regarding students' knowledge about some of the most basic 
ideas of these topics will be useful in any future review or 
revision of the Mathematics curriculum in this province. The 
oth^r nine cojectives cover content normally taught up to and 
including Gr de 7. 

^ About 400 test items were developed over the summer of 
1980 and were drawn from a number of sources. Some were chosen 
from those made public by the National Assessment of 
Educational Progress in the U. S., others from the British 
Columbia Mathematics Test Project and the Minnesota 
Educational Computing Consortium computer literacy question- 
naire. Many were written specifically for the 1981 Assessment 
(Kiassen, Dukovski, and deGroot , 1 98 1) ) . Some items, designated 
as change , items, were repeated from the 1977 Assessment. 

The items underwent a thorough piloting and review pro- 
cess in the Fall of i 980 and, eventually, 138 of them with 
good psychometric characteristics and a close fit with the 
stated objectives were chosen for the final forms of the test 
instruments. These items were distributed among the three test 
forms, and subsequent pilot testing verified that the total 
administration time of the instruments) including student 
backgr-juntf and attitude sections, would not exceed forty-five 
minutes. 



6.2 Description of the Population 

A total of 3. 390 Grade 8 students wrote the 1981 
Mathematics Assessment test booklets: 10577 wrote booklet A; 
10 447, booklet B; and 10 366, booklet C. 

Age, Sex, and*First Language 

The data gathered from the background items indicate that 
most Gratfe 8 students, 91% of them, are between 13 and 14 
years old. This age range is the one which should contain most 
students who -moiled in Grade 1 at age six. Seven percent of 
the students were older than 14 years and 2% were younger than 
13. approximately 400 more males than females participated in 



2 The Computer Literacy domain was not subdivided into objec- 
tives. 
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the Assessment. Responses to the items regarding language 
reveal that while 13% of the students did not learn English as 
•first language, only 7% usually speak some language other 
than English at home. 

Calcula t ors and Computers 

A oreat deal cf research and discussion has taken place 
reaardinq the use of hand-held calculators in the matnematics 
classroom. In this Assessment students were asked several que- 
stions concerning calculator use. Although the items were not 
ideStica! to those asked in 1977, they were very simi *r, so 
the responses to these questions for both 1977 and 1981 are 
given ir, Table 6-2. 

Table 6-2 

Grade 6: Use of Hand-Held Calculators 1977-1981 

(Percent) 



Category of Use 


1977 


1981 


Have used a calculator at home 


35 


36 


F-jve used a calculator for 
homework 


29 


34 


Have used calculator at school 


10 


15 
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Calculator use has not increased aramat ically "some 
educators may have expected. This may be due in part .o the 
-back-?o-basics" movement which was prevalent in the period 
between the two Assessments. Other factors may be that educa 
tors are not convinced of the - advisability of using 
calculators at this level, or that they are. reluctant to use 
calculator! unless class sets of them are available. One fur- 
ther reason may be that the Ministry of Education has not 
sanctionel calcuLtor use in the intermediate and junior sec- 
ondary grades as it has in the senior secondary grades by 
allowing their use on scholarship examinations. 

Regarding the presen-.e of computers in schools, almost 
half the students indicated that there was a computer in their 
scnool iurprUingly, almost 25% of the students did not know 
if there was a computer in their school or not. Table 6-3 sum 
marines the data for Grades 8 and 12. The data were not 
gathered at Grade 4. 



141 



Grade 8 Results 
132 

Table 6-3 
Computers in Schools (Percent) 



Response 


Grade 8 


Grade 12 


YES 


49 


67 


NO 


*26 


14 


I don't know 


24 


18 



The responses tc items which ask ho^w and where computerb 
are used in schools show that, at Grade 8 # computers are used 
mainly in mathematics classes and are are usually used in 
teacher demonstrations, in Grade -12 there is a greater use in 
other disciplines and student use increases. 

Homework Assignments 

Students were asked how long it had taken them to com- 
plete their last homework assignment in mathematics. The data 
in Table 6-4 show that about 73% of the students have homework 



Table 6-4 
Grade 8: Homework Assignments 



Length of Last Homework Assignment Percent 



There have been no homework assignments * 

Between 1 and 10 minutes 

Between H and 30 minutes 

Between 31 and 60 minutes 

More than one hour 

No response 



8 
23 
50 
1 1 
4 
4 



assignments which take at most 30 minutes to complete. In 1977 
one half of the students estimated that their homework aver- 
aged less than 30 minutes per day and one quarter estimated 
they required between 30 and 60 minutes per day. In 1 977 about 
15% of the students said that they spent no time at all on 
mathematics homework, whereas in 1 98 1 only about 8% indicated 
that they had no homework assigned. 

Metric Usage 

The present curriculum guide for mathematics in B. C. 
contains the following statement on metrication. 

The Federal Government has committed Canada to 
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the change to the Metric system. This change 
will take place over a ten year period ana is 
tc be completed by 1981. Commencing in 
September, 1973, all primary pupils began to 
use the metric system as a standard of mea- 
surement. It has been agreed by the council of 
Ministers of Education, Canada, that all in- 
struction in elementary and secondary schools 
will be predominently (sic) metric by 1978. 
Mathematics for years K-12 will be completely 
metric by that date, (page 3) 

The information provided by the metric usage items shows 
that this statement has not proved true. Students clearly do 
not "think metric". Each of the metric usage items consisted 
of a question followed by two statements. Both statements, one 
in SI metric units and the other in British units, were cor- 
rect answers to the question. Students were told that both 
answers we're correct and were asked to respond by selecting 
the answer which came to mind first. For example, one question 
asked "Hdw much does a bicycle weigh?". This question was fol- 
lowed - by the statements "About 1 5 kilograms' and About 35 
pounds". Three quarters of the students chose the latter 
statement. This pattern was typical for all four items. Grade 
4 students tended to use metric units more than the Grade a 
students and Grade 12 students tended to use them less. The 
results are summarized in Table 6-5. 



Table 5-5 
Responses to Metric Usage Items 
(Percent) 



Grade 4 Grade 8 Grade 12 



How much does a bicycle weigh? 
About 15 kilograms 
About 35 pounds 



40 
59 



What is the temperature in this room? 
About 20 decrees 61 
About 70 degrees 38 



26 
72 



38 
60 



How far is it from Prince George to Prince Rupert? 
About 700 kilometres 37 30 

About 450 miles 63 67 



16 
82 



40 
59 



22 
77 



How much gasoline can the gas tank in a large car hold? 
About 90 litres 41 22 19 
About 20 gallons 59 74 79 
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6.3 Students' Attitudes' toward' Mathematics 



Each Grade 8 and Grade 12* test booklet contained a 19- 
item scale designed to assess students* attitudes toward 
mathematics. The scale, Mathematics and Myself , was developed 
for use in the Second International Study of Mathematics, and 
many of the items were also used in the 1978 study of mathema- 
tics achievement conducted by NAEP in the U. S. At the Grade 4 
level, only eight of the items were used. 

Each item had five response choices ranging from Strongly 
Disagree to Strongly Agree. Some of the items were stated pos- 
itively: "I really want to do well in mathematics." Others 
were stated negatively: "No matter how hard I try I still do 
not do well ,in mathematics." The statements covered a wide 
range of experiences that students might have had with mathe- 
matics. 

Results show that, at Grade 8, most students feel posi- 
tively toward Mathematics. In fact, only 6% of the responses 
were negative or strongly negative, while 60% of the responses 
were positive or strongly positive. 

There are some interesting individual ite&i results at 
Grade 8. ninety-three percent of the students agreed with the 
statement "I really want to do well in mdthemat ics" and over 
95% indicated that their parents wanted them to do well in 
mathematics. Eighty-three percent responded that they felt 
good about solving a mathematics problem by themselves. With 
regard to taking more mathematics, 78% said that they were not 
afraid of mathematics and 56% said that they were looking for- 
ward to taking more mathematics. Seventy-three percent of the 
students indicated that they would not choose to omit mathema- 
tics from their schooling. 



6.4 Domain 1: Number and Operation 



By the end of Grade 7, students are expected 1 to be able 
to perform the four basic operations of addition, subtraction, „ , 
multiplication; and division with whole numbers, common frac- 
tions, and decimal fractions. Students at this level are also 
expected to have some understanding of number concepts, to be 
able to perform calculations involving ratio, proportion, and 
percent, and to be able to apply their computational skill to 
solve word problems. The items in the Number and Operation 
domain were intended to measure , those skills and understand- 
ings. The set of items had a wide range of difficulty. The 
results of the items in each objective of this domain are pre-^ / 
sented in Table 6-6;* the Interpretation Panel eatings are also' 
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Table 6-6 
Grade 8s Number and Operation 



Objective Number of Mean Percent Panel 



Items 



Correct Rating 



Whole Numbers 18 69 S 

Fractions and 18 59 M 

Decimals 
Ratio, Proportion, 

and Percent 

Total 48 63 « 



12 61 M 



ERIC 



included. ( 

There were 16 items in each booklet from the .Number and 
Operation domain covering three objectives* Wholp Numbers; 
Computation with Fractions and Decimals; and Ratio, 
Proportion, and Percent. Fifteen of the total of 48 items in 
this domain were change items. 

The Interpretation Panel rated the results of each of the 
items in the domain and also assigned a rating to each elec- 
tive and to the domain as a whole. ^The overall rating for the 
Number and Operation domain was- Marginal . The ratings for each 
objective are discussed below. 

Whole Numbers 

The overall rating by the Interpretation Panel for the 
students' performance on the 18 items in this objective was 
Satisfactory, and Table 6-7 contains a summary of the ratings 
given. The ratinos indicate that students' skill with whole 
number computation is Satisfactory to Very Satisfactory with 
only one result on a division question rated as Marginal. That 
item, E/3, J was correctly answered by 72% of the students and 
is reproduced in Figure 6-1. 

Table 6-7 
Interpretation Panel Ratings 
Grade 8: Whole Numbers 



Rating 


Number of Items 




Strong 

Very Satisfactory 

Satisfactory 

Marginal 

Weak 


0 
6 
5 
6 
1 
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B/3. Divide; 9315 t 23 - 



% of students 



V' 405 -remainder 0 72t* 

45 remainder 0 • . . . 12 

450 remainder 3 . 5 

315 remainder 5 4 

✓ 

I don't know • 6 



Figure 6-1. Gracte 8--Item B/3, 



The results .which received the lowest ratings were 
generally on word problems or on those items which involved 
place value concepts and operations with .zero.. Members of the 
Interpretation Panel suggested that the low scores on some of 
.the items may have been due to reading difficulties and that 
o two of the items dealing with primes, composites, multiples 
and factors may have been too abstract for the students. They 
recommended that student^ be given more experience with word 
problems and the properties of zero, and that more emphasis be 
placed on estimation skills. 

* 

Computation with Fractions and Decimals 

The Panel ratings of the 18 item-results in this objec- 
tive showed the greatest variation of all the objectives as 
shown in Table 6-8. On one of the two items with the most 



Table 6-8 
Interpratation Panel Ratings 
Grade 8: Fractions and Decimals 



■ Rating 


Number of Items 


Strong 


2 


Very Satisfactory 


0 


Satisfactory 


4 


Marginal 


8 


. Weak 


4 



highly rated results, 95% of students read a menu and correct 
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l*y calculated the cost of a meal. In the second item, students 
were required to solve a word problem involving fractions. 
Ninety-three percent of the students responded • correctly to 
this item, B/U, which is reproduced in Figure 6-2. 



B/14. Seven pies are to be cut into fourths. How many pieces 
will there be? 



% of students 



14 2 

/ 

7 1 

28 93t 

36 2 

I don't know 2 



Figure 6-2. Grade 8— I teny B/1 4 . 



The results rated as Satisfactory tr-luded those invol- 
ving subtraction of common fractions and ecimal fractions, 
and simple word problems involving subtraction of common frac- 
tions and multiplication of decimal fractions. Those rated as 
Marginal and Weak included items requiring the application of 
place value concepts, of ' comparison of fractions, of division 
of- common fractions and decimal fractions, of multiplication 
of decimal fractions, and of conversion from common fractions 
to decimal f ractionspercent. 

The results on the items in this objective do not reveal 
weaknesses in computational skill but rather in estimation 
skills, fr- ,tion concepts, and in understanding the behavior 
of zero. For example, the item which had the lowest percent of 
correct responses in the Grade 8 pool was item C/^, repro- 
duced in Figure 6-3. In this item, students were mked to 
place the decimal point in a product. Whereas the correct 
answer was selected by only -7% of the students, 83% chose the 
answer which is obtained by the usually correct procedure of 
counting decimal places to position the decimal point. Members 
of the interpretation Panel rated the results as Weak but com- 
mented that the item was unfair because the trailing zero had 
been omitted from the product. However, if one were l^o check 
responses by estimation?, the correct option is easily identi- 
fied. 
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C/36. The decimal point has not yet been placed 
in the answer to the exercise below: 

358.6 x 0.25 - 8965 

Which shows the correct placement? 

% of students 



0.8965 2 

896.5 4 

8.965 83 

89.65 7t 

I don't know 2 



Figure 6-3. Grade 8— Item C/36. 

Similarly, the result for Item A/11, shown in Figure 6-4 
•was rated Weak. This item also involves estimation.. Although 
- the item is not an easy one, the correct answer would appear 
to be obvious after applying simple rounding and estimating. 

V 

A/11. The diagram shows a calculator display. Use estimation 
.to decide which of the four exercises would have that 
answer. 

% of students 
5.3269 x 4.8179' . ..- 38t 
3.8245 x 7.93345 .. 27 • 
144.971 0.56487 .. 9 
133.427 10.6304 .. (V 
I don't know -'. l\ 



\ 

25.664472 



Figure 6-4» Grade 8— Item A/11. 
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Finally, performance on all items involving fraction con- 
cepts was rated as Weak. Item A/30, shown in figure 6-5 was 
repeated from the 1 977 Assessment. It required students to 
find the largest of four fractions. One third of the students 
responded correctly. As in 1977, most students chose 2/3 as 
the correct response instead of 4/5. The reason for this is 
not clear. 



A/30. Which number is larges 



% of students 

2/3 35 

4/5 31 + 

3/4 20 

5/8 ' 11 

I don't know 2 



Figure 6-5. Grade 8--Item A/30. 



Ratio, Proportion, and Percent 

By the end of elementary" school , students are expected to 
be able to work with, and have some understanding of ratio, 
proportion, and percent, in particular, students are expected 
to be able to solve simple proportions and to compute percent- 
ages. The Panel ratings for achievement on the items in thas 
objective are found in Table 6-9. Most item-results were rated 
Marginal. 

Table 6-9 
Interpretation Panel Ratings 
Grade 8: Ratio, Proportion, and Percent 



Rating 


Number of Items 


Strong 


0 


Very Satisfactory. 


0 


Satisfactory 


3 


Marginal 


7 


Weak 


2 

* 
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For Item A/20, reproduced in Figure 6-6, students were 
required to write a percent to represent the shaded portion of 
a region. Just over half of t^j^responses' were correct. Almost 
one third of t)ie students simply counted the number of shaded 
regions. This performance was rated as Weak. 



A/20. What percent of the figure is shaded? 













V/////A 




in 












« 
















% of students 

25% 7 

4% 31 

20% 54t 

16% 6 

I don't know - 2 



Figure 6-6. Grade 8 — Item A/20. 



The Panel >commented that the test results showed that 
students had a poor grasp of the concepts of proportion and 
percent, especially of percents greater than 100%. Figure 6-7 
shows Item B/26 which asked for a comparison between a number 
and 1 05% of th^t number. Although nearly 60% of thfc — responses 
were correct/ over 20% of* the students responded "1^ don't 
know-*. This performance was also rated as Weak by the 
Interpretation Panel. 



" * Item A/35 had a similar response pattern. This item, a 
scale question, had results* rated as Marginal. IX is repro- 
duced in Figure 6-8. In fact the number of students choosing 
the "I don't know" response was over 15% on five of the twalve 
items for the objective, a much higher rate than on the other 
objectives in this domain. 



Summary 



The overall Panel ,rating of the r.esults in the Number and 
Operation domain was Marginal. Although change from 1977 will 
be described at the end of the chapter, ■ it should t be noted 
that expectations of student performance may have changed 
since then. There is only one change item in this domain for' 
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B/26. How does 106% of a number compare in si^e with 
the number? 

s 

v • % of students 

more than tvice^as large' ' 10 

less than half as large 7 

slightly smaller ... . . . . ; 5 

slightly larger • -APt 

I don t know /. . . 

Figure 6^7. Grade 8--Item B/26. 



/ 

A/35. The distance between two points on a map 
is 6.5 cm. What is the actual distance 
between the two points if the scale used 
in the map is 1 cm to 30 km? 



% of students 



305 km , 7 

255 km * ' 58t 

205 km 8 

830 km r 6 

I don't know 21 



Figure 6-8. Grade 8 — Item A/35. 



which the score in 1981 is less than that in 1977, yet in four 
cases the Panel rating in 1 98 1 is lower than in 1 977 on the 
same item, and in no cast ; s the Panel rating higher. In all, 
over the three objectives of the Number and Operation domain, 
a number of conclusions may be drawn. Student performance on 
items evaluating computational skills is at least 
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Satisfactory, but students have a marked difficulty with word 
problems and they are not adept at estimation or checking the 
reasonableness of answers. Neither do students appear to have 
; <n adequate grasp of fraction and percent concepts. 1 



6.5 Domain 2: Geometry % 



The 1 Grade 8 tests contained a total of 24 items in the 
Geometry domain. The items in each of the three objectives, 
Geometric Figures , Geometric Relationships , a d Logical 
Reasoning, were distributed equally among the three test 
forms. -Table 6-10 summarizes the results and the 
Interpretation Panel ratings for the objectives. Each of the 
objectives is discussed separately below. 



Table 6-10 
Grade 8: Geometry 



Objective Number of Mean Percent Interpretation 

Items Correct Panel Rating 



Geometric Figures 


6 


57 


M 


Geometric Relationships 


12 


52 


K 


Logical Reasoning 


6 


69 


S 


Total 


24 


58 


M 



Geometric Figures 

This objective contained six items, and the' Panel ratings 
are shown in Table 6-11. Five items could be considered vocab- 
ulary or, terminology items, and one required students to 
visualize an object in space. This last item, shown in Figure 
6-9, was answered correctly by 72% of the respondents and that 
performance was rated Satisfactory by the Panel. 

Of the remaining item results in this objective, one was 
rated Satisfactory, three Marginal, and one Weak. Knowledge of 
vocabulary and terminology was slightly improved over 1977 
based on the three change items included in this objective. 
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Table 6-11 
Interpretation Panel Ratings 
Grade 8: Geometric Figures 



Rating Number of .Items 

# 

Strong C 

Very Satisfactory 0 

Satisfactory 2 

Marginal J 3 

Weak jr 1 



A/4. The heavy line shows one edge of the cube, 
How many edges does the cube have? 



% of students 

6 6 

5 1 

9 19 

12 .... 72f 

I don 1 1 know 2 



Figure 6-9. Grade 8— Item A/4. 



Geometric Relationships 

The twelve items in this objective covered a wide range 
of content : spat ial reason ing , elementary theorems in geome- 
try, and symmetry. Panel ratings are found in Table 6-12. 
Student performance was rated as Strong and Very Satisfactory 
oh the two spatial reasoning items of wnich Item A/42 in 
Figure 6-10 is an example. Performance on an item requiring 
students to estimate the number of degrees in an angle was 
also rated as Satisfactory. 

In the application of elementary theorems, only one 
fourth of the students correctly answered an item about the 
relationship between the sides of a triangle with equal base 
angles. Twenty-eight percent chose the "I don't know" res- 

lb3 
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' ible 6-12 
Interpretation Panel Ratings 
Grade 8: Geometric Relationships 



Rating 



Number of Items 



^Strong 
Very Satisfactory 
Satisfactory 
£ Marginal 
* Weak 



1 
1 

2 
2 
6 




A/42. What will the figure above look like 
when* it's cut out and unfolded? 





in 



ii 




IV 



% of students 

I 2 

II 5 

III 90t 

IV 2 

I don't know 1 



Figure 6-10. Grade 8 — Item A/42, 
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ponse. This Item, C/39, is reproduced in Figure 6-1 1 and its 
results were rated Weak. 

Only 17% of the students answered item A/41 correctly, 
(see Figure 6-12) an item dealing with the Pythagorean 
Theorem. The large number of students choosing the option con- 
taining the square root sign indicates that many may have been 
exposed to the theorem and recognized the need to extract a 
square root in one step of the solu-ion, but the largest frac- 
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C/39. InAPQR, r - 

Q % of students 

A 60 27 

p . 25t 

q ♦ P : 17 

q-p...: 3 

P a R 

q I don't know 28 



Figure 6-11. Grade 8— Item C/39. 



A/41. The legs of alright triangle are 6 cm and 8 cm 
long. How long is the hypotenuse? 



% of students 



48 cm 31 

7 cm 10 

4- 

1 00 cm . 6 

10 cm I7t 

I don't know 36 



Figure 6-11. Grade 8 — Item A/41. 

tion of students chose " I don't know". The performance on 
this item was rated Weak. 

Logical Reasoning 

As Panel members pointed out, logical thinking is not 
exclusive to geometry. However, because Euclidean Geometry has 
been used as the model for deductive reasoning for centuries, 
logic and geometry are often considered synonymous. The 
Logical Reasoning objective was placed in the Geometry domain 
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for convenience only. It could, with equal justification, have 
been placed in almost any of the other domains. 

Performance on* f ive of the six items in this objective 
was rated Satisfactory or better; the Results on the remaining 
item were„rated Marginal. Item C/12* is typical of the Logical 
Reasoning items and is illustrated in Figure 6-1 3„ In these 
items, a class is described. The respondent is then required 
to decide whether or not an object is a member of that class. 
Given the difficulty of the item, the correct response rate of 
62% was judged Satisfactory. 

One cannot conclude on the basis of these items that stu- 
dents are learning logical reasoning as a by-product of 
mathematics alone. Indeed there may be a great deal of logical 
thinking taught during Language Arts, Reading, Social Studies, 
or Science. Whatever the source, it appears that students 1 
ability to reason, at least as reflected by these items, is 
Satisfactory. The Panel commented that some sort of logical 
reasoning should be included explicity in the mathematics 
curriculum. It was the Panel's opinion that working noft-rou- 
tine problems would provide an opportunity for students to 
practice logical reasoning, and at the same time, improve 
problem solving skills in other areas. 



C/12. NO STUDENT WHO GRADUATED FROM CENTRAL HIGH SCHOOL IS 
UNEMPLOYED . 

Gerry is unemployed, so we may conclude that: 



% of students 

Gerry did not graduate c f rom Central 
,-High School * 62t 

Gerry went to Southside High School 2 

Gerry did not go to school ...6 

Gerry did not go to Central High School 23 

I don* t know % .T 



Figure 6-13. Grade 8— Item C/12. 
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Summary 

The most striking pattern which emerges, from these re- 
sults is the magnitude of the don't know" response. The 
average "I don't know" response on the items having results 
rated Marginal or Weak is 16%. The Panel felt that instruction 
in Geometry was being neglected. Similar comments were made by 
the Interpretation Panel in 1 977 . Panel members pointed out 
that because Geometry is traditionally taught at the end of 
the year and because it usually appears at the end of the 
textbooks, it tends to get left out due to lack of time. This 
problem' is compounded .f teachers in later grades assume that 
the required material has been covered. The„ Panel suggested 
that instruction in Geometry be given a higher priority and 
that it be taught using practical applications. 



6.6 Domain 3: Measurement * 



The Measurement 'domain consisted of 21 items grouped 
under two objectives: Metric Units; and Perimeter, Area, and 
Volume. The items in each objective were distributed equally 
-among the three test forms. Table*6-13 summarizes the results 
for the Measurement domain. 



Table 6-13 
Grade 8: Measurement 



Objective 


Number of 
I terns 


Mean Percent 
Correct . 


Interpretat'io 
Panel Rating 


Metric Units 


9 


57 


M 


Perimeter, Area, and 




37 


W 


Volume 


12 


Total 


21 


46 


M 



Metric Units 

The Metric Units -objective consisted of items dealing 
with temperature, length, and mass. The Panel ratings are 
found in Table 6-14. The Panel rated student performance on 
two of the length items as Satisfactory and on one of the 
length items as Very Satisfactory. Performance on the fourth 
length item, requiring students to convert units, was rated as 
Weak. This weakness in converting units was observed in other 
items as well. Figure 6-14 contains Item B/2 which is repren 
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Table 6r14 
Interpretation Panel Ratings 
Grade 8: Metric Units 



Rating Number of Items 



Strong 0 

Very Satisfactory ' 1 

Satisfactory 2 

Marginal 3 

Weak 3 



B/2. A metre is about i> 



% of students 



the height of a dining room table 85t 

the height of a grown man 4 

the height of a skyscraper 1 

the height of a mouse 5 ' 

I don't know 5 

Figure 6-14. Grade 8— Item B/2. 

sentative of the length items and on which student performance 
was rated Very Satisfactory. The Panel t suspected that the good 
performance on length items was due to the fact that . students 
have free access to metric rulers in the classroom and are 
therefore familiar with metric units of length. 

Performance on "the two temperature items was rated 
Marginal. Sixty-five percent of the students correctly identi- 
fied 100°C as the boiling point of water, and 53% of the 
students correctly estimated the temperature on a sunny summer 
day, a decrease of 16% over the 1977 performance on' the same 
estimation item. On the other two change items in this objec- 
tive, student scores increased from 69% to 79% on a length 
item, and from 45% to 56% on the mass item, yet the 
Interpretation Panel ratings were not increased over the 1977 
ratings of Satisfactory. In fact, the rating of performance on 
the mass item was reduced to Marginal from Satisfactory. It 
seems that here, as in other areas, the expectations of the 
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members of the Interpretation Panel exc .^ded those of the mem- 
bers of the 1977 Panel. 

Some of the items discussed above could be considered 
metric usage items as opposed to unit- conversion items dis- 
cussed below. In light of the metric usage questionnaire, it 
is. clear that students do not "think metric", with regard to 
the temperature items, many Panelists remarked on thfc use of 
British units on weather forecasts and the apparently poor 
attitude in the media toward metric conversion. Panel members 
also pointed out that there appeared to be a definite lack of 
feeling for metric units and that students might need more 
practical experience using metric units to measure objects. 

Four of the items in this objective involved conversion 
of .units. The one item result rated Satisfactory required stur 
dents to convert five metres to centimetres. The other three 
items, all af whose results were rated Weak, each contained 
decimal fractions. Figure 6-15 shows Item B/44 which is repre- 
sentative of these items. Only 25% of the respondents could 
correctly combine three masses with different units, and one 
third chose the "I don't know" response. On each of the. other 
two items 16% of the responses were "I don't know". The re- 
sults indicate that students are not adept at converting units 
even though ease of uoit conversion is a feature of the metric 
system. Because metric conversion depends heavily on place 
value concepts, it may be that the Weak performance on these 
items is a direct result of students' difficulty with place 
value concepts. 



B/44. What is the combined mass of three objects having masses 
of 600 g, 1.02 kg and 32 g? 



% of students 



1.652 kg 



25t 



2.04 kg 



7 



834 g 



10 



733.02 g 



26 



I don't know 



33 



Figure 6-1 5. Grade 8— Item B/44. 
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Perimeter, Area, and Volume 

At the Grade 8 level it is expected that most students , 
are able to calculate areas and perimeters of rectangles and 
triangles and also to calculate the volumes of right prisms. 
Of the twelve items dealing with these topics, one dealt with 
perimeter, four with volume, and seven with area. The Panel 
ratings are found in Table 6-15. 





Table 


6-15 




Interpretation 


Panel Ratings 




Grade 8: Perimeter 


, Area, and Volume 




Rating^ 


Number of Items 




Strong 


0 




Very Satisfactory 


1 




Satisfactory 


1 




Marginal 


4 




Weak 


6 



The single perimeter item was a word problem for which 
students were required to calculate the amount of fencing re- 
quired to surround a rectangular garden. The correct response 
rate was 47% and the Panel rated that as Weak. This poor per- 
formance was consistent with performance on most of the word 
problems in this objective, and on- word problems throughout 
the Grade 8 Assessment. 

The best rating assigned to the results of any of the 
seven area questions was Marginal. Item A/40, reproduced in 
Figure 6-1 6, which had results rated Weak, required students 
to calculate the area of a right triangle. The most common 
mistake was for students to multiply the two given side 
lengths. This incorrect procedure also gave the most commonly 
chosen answer on the other triangle area question. 

Two area items involved multi-step procedures to find the 
areas of parts of regions. Item B/l8 shown in Figure 6-17 is 
one of these as well as being a change item. The "I don't 
know" response rate was 30% and performance was rated as 
Marginal. 

On other area items, only 13% of students correctly esti- 
mated the area of a dollar bill and less than one quarter 
responded correctly to questions involving the relationship of 
the length of the sides of squares to their areas. 

ERLC ICQ 



Grade 8 Results 
151 



A/40. Find the area of this right triangle, 




% of students 
42 ••••«•••«'•• • • • « 271* 

20 • 20 

84 36 

21 * 

I don't know ....... .14 



Figure 6-16. Grade 8 — Item A/40. 



B/18. What is the area of the shaded portion 
of this figure? 



8 



12 



J 



vhzzzzzzzzzzzzzzm t 



15 



54 
96 
120 
60 



% of students 

, 83t 

21 

7 

10 



I don't know 30 



Figure 6-17. Grade 8--Item B/18. 
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Students' achievement for volume Item C/3, which is re- 
produced, in Figure 6-18, was rated as Very Satisfactory. This 
item is not only a word problem, but is a multi-step problem 
as well. Results were rated Satisfactory on a straightforward 
volume calculation, and Marginal on the two remaining items. 

Summary » 

As noted above, students appear not to have a feeling for 
metric units, and their performance on word problems and 
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C/3, A rectangular pool of dimensions 4x5x6 has the same 
volume as, another pool of dimensions 2 x 12 x h. What 
is the value' of "h? 

<f » 

% of students 



3 6 

4 4 

5 66f 

6 7 

I don't know 16 



Figure 6- 1 8 . Grade 8— Item C/3. 



multi-step problems is generally poor. Student performance on 
the three change items in this objective, however, has im- 
proved slightly since 1977. 



6.7 Domain 4: Algebraic Topics 



The Algebraic Topics domain included 39 items grouped 
Mnder four objectives. Two of the objectives are presently 
covered in the B. C. Curriculum. The other two objectives, 
Probability and Statistics, are not. Table 6-16 contains the 
number of items, the mean percent correct, and the Panel ra- 
tings for each objective. The overall rating for the domain 
results was Satisfactory. 

Table 6-1 6 
Grade 8: Algebraic Topics 



Objective Number of Mean Percent Interpretation 





Items 


Correct 


Panel Rating 


Expressions, equations, 


18 


56 


S 


and inequalities 








Graphs 


6 


64 


vs 


Probability 


6 


41 


s 


Statistics 


9 


44 


s 


Total 


39 


52 


s 
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Expressions, Equations, and Inequalities 

Thfe overall rating for students' performance on this 
objective was Satisfactory. Pa*el ratings on item results are 
summarized in Table 6-17. The Panel commented that most ques- 
tions were difficult and abstract. The students did very well 
on some items concerning evaluating and writing expressions. 



Table 6-17 
Interpretation Panel Ratings 
Grade 8: Expressions, Equations, and Inequalities 



Rating Number of Items 

Strong 0 
Very Satisfactory 2 
Satisfactory 6 
Marginal 7 
Weak < 3 
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On items involving the writing and interpretation of for- 
mulas, achievement was rated as Marginal. Figure 6-1.9 contains 
Item C/35 which is an example of this type. For this, and sim- 
ilar items, the "I don't know" response rate averaged -over 
10%. 

• Results on two items involving equations were rated as 
Satisfactory, and results on two others were rated Weak. Those 
results rated as Satisfactory were achieved on items involving 
-simple equations in one variable as illustrated by Item B/22 
in Figure 6-20. 

One of the equation items which had results rated as Weak 
called for students to solve the equation 3n=1 . Forty-eight 
percent of the students chose the correct answer, 1/3. Thirty 
percent subtracted 3 from 1 to obtain -2. The fourth equation 
item, Item B/20, shown in Figure 6-21, was a difficult, non- 
routine problem. Considering the Panel's comments that the 
idea of variable did not seem well understood, the 16% I 
don't know"- response rate is understandable and the 42% cor- 
rect response *rate is encouraging in comparison to the low 
results on all non-routine items in the Assessment. 

One item was concerned with the solution to an inequali- 
ty. Linear inequalities • are not emphasized in the intermediate 
grades so the 15% "I don't know" response rate is reasonable. 
However, the 54% correct response rate was rated as Marginal 
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C/35. The following formula has been used to determine the 
average mass for boys between the ages of i and 7: 

M « 9 ♦ 2A 

where Mis the average mass in kilograms and A is the 
0 bpy'a age Jin years. „ 

According' to this f ormula, ' f or each year older a boy « 
gets, how much more should he weigh? 

% of, students 



2 kg 30t 

9 kg 28 

1 1 "kg 18 

44 kg " 3 

I don't know .>..«.. 21 



Figure 6- 1 9. Grade 8--Item C/35. 
B/22. Solve: 3x - 3 -* 12V 

% of students 



x * 7 2 

x « 4 6 

x = 3 9 

x « 5 72t 

I don * t know 11 



Figure 6-20. Grade 8 — Item B/22. 
by the Interpretation Panel. 
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B/20. What values of n make the sentence (n + 5) - 5 = n 
TRUE? 



% of Students 



0 only 26 

0 and 5 only • • 12 

all valuer: of n 42t 

no value cf n „ 4 

1 don' t kaow . .4 16 



Figure 6-21. Grade 8--Item B/20. 



Graphs 

Six items were used'to assess students' ability con- 
struct and interpret graphs. T" 'Panel rated perfot .unce on 
four of the items as Satisfactory or better, on one item as 
Weak, and one item result, A/37, was not rated because the 
Panel felt that the wording of the statement of the question 
was ambiguous. These ratings are summarized in Table 6-18. 



Table 6-18 



Interpretation Panel Ratings 
Grade 8: Graphs 



Rating Number of Items 

Strong 1 

Ve^y Satisfactory 2 

Satisfactory 1 

Marginal 0 

Weak * 1 

Not Rated 1 



The items dealt with various types of graphs: bar, line., 
and circle. Item C/31, shown in Figure 6-22, is representative 
of the qraphing items on which performance was <:ated Very 
Satisfactory. 
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C/31. For how many months was the raiiifall more than 5 cm? 



% of students 




I don' t know ... 2 



Figure 6-22. Grade 8—Item C/31. 



The one item on which student achievement was rated as 
Weak was obviously difficult for Grade 8 students. Figure 6-23 
shows this item, B/ 1 9.; In order to answer this question a stu- 
dent must have some understanding of the relationship between 
rate and slope. Most Respondents chose the graph with the lon- 
gest line segment as the one which represented the greatest 
rate. 

The Panel was pleased with the results obtained on this 
objective. One member fcommented, however, that the interpreta- 
tion of graphs is so important that even though the rating was 
Very Satisfactory, continued emphasis on graphing skills would 
be desirable. \ 

Probability \ 

The Interpretation P^nel commented that the students per- 
formed well on the the si^x probability items considering that 
this content is not presently in the curriculum. Item A/45 in 
Figure 6-24 shows a typical item and response pattern for 
items in this objective. On every probability item, less than 
half of the students responded correctly, and the "I don't 
know" rat* was approximately 10%. Panel ratings are summarized 
in Table 6-19. \ 

Statistics 

Items in the Statistics Objective assessed students' a- 
bility* to interpret and make judgments about statements 
involving statistical information. Overall, student achieve- 
ment on this objective was rated as Satisfactory. For two 
items in which information give\n in tables had to be interpre- 
ted, student performance was rated as Weak. For example, in 
Item C/40, •shown in Figure 6-25, more students incorrectly 
chose 7 as the correct answer rather than 700, having not read 
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B/19. The grapn shows the speeds of three cars, A, B, and C, 
Which cor is travelling fastest? 




Figure 6-23. Grade 8— Item B/l9. 



A/45. If on the roll oi a die the probability that a five will 
appear is 1/6 then the probability that a five or 
a three will appear is: 




1/6 . 
1/36 
1/3 . 
1/1? 



% of s tudents 

20 

7 

49f 

14 



1 -ion't know 10 
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Figure 6-24. Grade 8 — Item A/45. 
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Table 6-19 
Interpretation Panel Ratings 
Grade 8: Probability 



Rating 



Number of Items 



Strong 

Very Satisfactory 

Satisfactory 

Marginal 

Weak 



0 
0 
5 
1 

0 



the table title carefully and failing to recognize that the 
numbers in the table were given in hundreds. Otherwise, re- 
sults on items consisting of reading and interpreting tables 
and charts were rated as Satisfactory or better. The Panel 
ratings are found in Table 6-20. 

C/40. How many passengers used the Fiske Airport in June? 



AIRLINE PASSENGERS FOR FIRST SIX MONTH? OF THE YEAR 



Airports 


Jan 


Hundreds of Passengers Per Month 
Feb Mar Apr May Jun 


Total 


Bay City 


9 


3 


5 


7 


2 


4 


30 


Camden 


6 


8 


1 


5 


8 


2 


30 


Dover 


8 


5 


9 


6 


6 


3 


37 


Fiske 


5 


6 


6 


1 


3 


7 


28 


Grange 


1 


2 


3 


6 


7 


10 


29 


TOTAL 


29 


24 


24 


25 


26 


26 


154 



% of students 

26 12 

i 

28 11 

700 31 1 

7 44 

I don ' t know i 



Figure 6-25. Grade 8— Item C/40. 
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Table 6-20 
Interpretation Panel Ratings 
Grade 8: Statistics 



Rating 



Number of I terns 



Strong 

Very -(Satisfactory 

Satisfactory 

Marginal 

Weak 

Not Rated 



1 
1 

2 

1 

2 
2 



Results on the two items dealing with averages were rated 
as Satisfactory and Marginal. The item which obtained 
Satisfactory results was a qhange item. In 1977 the percentage 
of correct responses was 63%, in 1981, the percentage of cor- 
rect responses was 6.4%. The item on which performance was 
rated Marginal was a difficult question and each of the op- 
tions was a reasonable answer. 



6.8 Domain 5: Computer Literacy 



The Computer Literacy domain consisted of six items in a 
single objective. All items were knowledge items and the mean 
percent correct was 60%. The items in this domain were de- 
signed to assess students' knowledge of the capabilities, 
applications, and social impact of contemporary computers. The 
overall rating by the Interpretation Panel of the results in 
this domain was Satisfactory. Panel ratings for individual 
item results are found in Table 6-21. 



\ Table 6-21 

Interpretation Panel Ratings 
Grade 8: Computer Literacy 



Rating 


Number t of Items 


Strong 


0 


Very Satisfactory 


2 


Satisfactory 


1 


Marginal 


3 


Weak 


0 
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Four of the items had to do with non-technical aspects of 
computers, but the other two items were more technical in na- 
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ture. Students' achievement on the latter items was not as 
high as on the non-technical items, and they received Marginal 
ratings. Figure 6-26 contains one of them, item C/37. 



C/37. in order to solve a problem, a computer: 

% of students 
must use punched cards 32 

must have a set of instructions 

written by people 46f 

must have solved a similar problem before... 7 

must have blinking lights 7 

I don' t know 13 

Figure 6-26. Grade 8--Item C/37. 



The Panel spent some time discussing the place of comput- 
er literacy in the schools. They commented that media 
influence on stude its' knowledge is very strong. Considering 
the responses to the background items about computer use in 
the schools, television, radio, and the newspapers may be the 
only source of information regarding the uses of computers for 
a large proportion of students. During the discussion of the 
results, the Panel made a discinction between computer use and 
computer literacy. They felt that computer literacy as delined 
above is a necessary part of a student's education _ eas 
programming quills are not needed by all students. 



6.9 Changes in Achievement since 1 977 



The first B.C. Mathematics Assessment was carried out in 
1977, and the data from that Assessment can serve as bench- 
marks against which changes in student performance may be 
measured. However, the structure of the 1 98 1 Assessment dif- 
fered from that of the previous one: the items were grouped 
under different domains and objectives and there were three 
test forms in 1 98 1 compared to one in 1977. The Grade 8 change 
items, those items used or) both Assessments at Grade 8, have 
been grouped in two Change Categories. These Change Categories 
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are not related to any of the domains or objectives previously 
discussed in this chapter up to this point. The two Change 
Categories, Number and Operation and Geometry and Measurement, 
are two distinct categories constructed for the sole purpose 
of comparing student performance. 

The evaluation of the significance of change in student 
achievement over time is a complex task and there is no uni- 
versal agreement as to the proper way to carry out such an 
evaluation. In the context of the Mathematics Assessment it is 
important to bear in mind that four years have elapsed since 
the first data were collected and that the data were collected 
from two different sets of students. No attempt has been made 
to apply tests of statistical significance to the change data. 

Number and Operation 

The Number and Operation change category consisted of 
fifteen items. Table 6-22 gives the test item number, the per- 
cent of students responding correctly, the percent change, and 
the Interpretation Panel ratings in each of the two 
Assessments, The data show that the 1 98 1 results are generally 
higher than l 977 achievement. Of the fifteen items, only one 
shows a decline in performance and one shows no difference. 
Every other item shows improved performance. 



Table 6-22 

Grade 8: Change Category Number and Operation 



Item Number Mean Percent Interpretation 

Correct Change Panel Rating 
1977 1981 1977 1981 1377 1981 



8 


A/3 


70 


72 


+ 2 


M 


s 


17 


A/12 


66 


69 


+3 


S 


s 


27 


A/23 


63 


65 


+ 2 


S 


s 


47 


A/30 


29 


31 


+ 2 


w 


w 


50 


A/36 


59 


65 


+ 6 


s 


M 


12 


B/6 


42 


42 


0 


M 


W 


18 


B/17 


32 


37 


+ 5 


W 


W 


28 » 


B/23 


58 


59 


+ 1 


M 


M 


36 


B/30 


66 


74 


+8 


VS 


S 


49 


B/40 


79 


84 


+ 5 


s 


S 


2 


C/2 


66 


62 


-4 


M 


M 


13 


C/13 


55 


61 


+6 


M 


M 


31 


C/20 


38 


45 


+ 7 


M 


M 


34 


C/23 


73 


74 


+ 1 


VS 


S 


30 


C/25 


72 


76 


+4 . 


VS 


VS 



Mean Percent Correct 58 61 
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Change comes slowly in Education. Methods, practices, 
and, presumably, student achievement levels are resistant to 
change. This apparent trend toward increased proficiency on 
the items "in this Change Category is encouraging and may indi- 
cate the beginning of a long, gradual improvement in student 
achievement. 

Geometry and Measurement 

The Geometry and Measurement Change Category consisted of 
twelve change items table 6-23 gives the test item numbers, 
the percent of students responding correctly, and the 
Interpretation Panel ratings for each item in both 
Assessments. The same trend emerges in this change category as 
in the Number and Operation category. Overall, student perfor- 
mance in 1981 is superior to that in 1977. 



Table 6-23 

Grade 8: Change Category Geometry and Measurement 

Item Number Mean Percent Interpretation 

Correct Change Panel Rating 



1977 


1981 


1977 


1981 




1977 


1981 


19 


A/1 5 


69 


53 


-16 


S 


M 


39 


A/21 


40 


48 


+8 


M 


M 


41 


A/28 


59 


64 


+ 5 


M 


W 


52 


A/40 


24 


27 


+3 


W 


w 


20 


B/1 5 


69 


79 ~ 


+ 10 


s 


s 


37 


B/18 


27 


33 


+6 


w 


M 


40 


B/28 


63 


62 


-1 


M 


M 


53 


B/42 


60 


63 


+ 3 


M 


M 


22 


C/17 


45 


56 


+ 1 1 


S 


M 


43 


C/28 


64 


72 


t8 


S 


S 


38 


C/30 


69 


72 


+ 3 


s 


s 


54 


C/38 


63 


68 


+5 


s 


s 



Mean Percent Correct 54 58 



6 . 1 C Reporting Categories 



A student's achievement in Mathematics is the result of a 
large number of factors, both extrinsic and intrinsic to the 
student. Age, sex, and other attributes inherent in the stu- 
dent combine with curriculum variables and environmental 
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variables, such as teacher differences, to influence overall 
student performance. A great deal of information concerning 
the relationship between student background variables and ach- 
ievement was collected in this Assessment, far more than can 
be fully discussed in a report of this length. From the large 
number of variables believed to be related to achievement, a 
smaller set of variables was selected and the relationship of 
these factors to performance was studied. 

In the sections that follow, all of the results reported 
are based on correlational trends. No attempt is made to imply 
that cause-and-ef feet relationships exist since the 
Mathematics Assessment was not designed to identify such rela- 
tionships. Thus, while the results show several strong 
relationships between a student's gender and performance, this 
does not imply that one's achievement is determined by one s 
sex. All that can be said is, that on the basis of the 
Assessment data, there appears to be a relationship. It re- 
mains for other studies designed as follow-ups to seek causal 
relationships. 

The discussion of the reporting categories is based on a 
random sample of 10% of the students. Therefore, in these sec- 
tions, the results of the tests of statistical significance 
used to evaluate the extent of any differences are given. 

Sex Differences 

There has been much interest shown in the differences in 
mathematics achievement between boys and girls. In the 1977 
Assessment, the data appeared to support a growing body of 
literature which indicates that, starting around Grade b, 
girls outperform boys only in those areas of mathematics at 
the lower cognitive levels. 

The 1981 Assessment data were analysed in order to deter- 
mine if there were any sex-related differences. Based on the 
10% random sample of all students writing the tests, there are 
significant differences in achievement between boys and girls 
in some domains. In particular, boys' performance was signifi- 
cantly better than , girls' (p<0.0l) on all domains except 
Number and Operation. 

Within the Number and Operation domain, girls' achieve- 
ment was significantly greater than boys' (p<0.02) on one 
objective. That objective, Whole Numbers, contains a large 
proportion of knowledge and skill items, 10 out of 18. On the 
Ratio. Proportion, and Percent objective, there was a high 
proportion of analysis items, and the boys' achievement was 
significantly greater than the girls' (p<0.01). On the domain 
as a whole, boys' and girls' performances were about equal. 
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On every other domain boys' performance was significantly 
greater than girls'. Boys' performance was also significantly 
(p<0.0l) higher on 7 of the remaining 10 objectives in these 
four domains. There were no significant differences in ach- 
ievement between boys and girls on Geometric Figures, Logical 
Reasoning, and Expressions, Equations, and Inequalities. 

First Language 

One of the background items asked students whether or not 
English was their first language. Results show no clear pat- 
tern of superior achievement based on this partitioning of the 
population. In 1977 different questions were used to classify 
students according to language first learned, and items were 
grouped under different domains. At that time results indi- 
cated that students who had a non-English-speaking background 
performed well, in mathematics and were not disadvantaged in 
that respect. Results of this Assessment indicate that stu- 
dents with a non-English-speaking background do about as well 
as those students with an English-speaking background. 

Attitudes toward Mathematics 

The Assessment data show that a positive attitude toward 
mathematics is moderately correlated with achievement in all 
domains except Computer Literacy. 



6.11 Summary 

The Grade 8 Assessment instruments consisted of three 
test booklets each containing 46 content items from a pool of 
138 items grouped into thirteen objectives in five domains. 
Nine of the objectives assessed content currently prescribed 
in the E. C. Curriculum. The remaining four objectives dealt 
with content not presently prescribed but which may be consi- 
dered for inclusion in future B. C. curricula. Twenty-seven 
items were repeated from the 1977 Assessment so that changes 
in student achievement could be examined. 

In addition to the content items, the tests included 
twelve student background items and a 19-item scale designed 
—to measure students' attitudes toward mathematics. The back- 
ground and attitude items were common to each test form. All 
items were 4n multiple-choice format and students responded 
directly in the test booklets. Every content item had five 
options or response choices of which four were possible ans- 
wers while the last option was "I don't know". 

A total of 31 390 students responded on one or other of 
the test booklets. In those districts where samples of the 
students had written pilot forms of the test, only those stu- 
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dents from schools which had not participated in the piloting 
wrote the instruments in March. 

Background Information 

Based on the data gathered from the background Informa- 
tion items, over 91% of the students were between 13 and M 
years of age at the time of testing in March. There was a 
slight imbalance of number of boys over -number of girls. Over 
90% of the students were currently enrolled in mathematics 
classes. ! 

The background information also showed that although cal- 
culators are not used extensively in the classroom, over one 
third of the students use them at home. Computers are present 
in almost half the schools but they are not used extensively 
in mathematics classrooms. Results indicated that 73% of the 
students spend less than one half hour on , mathematics home- 
work, but only 8% do not have any mathematics homework 
assigned. Thirty-four percent of the students said that they 
sometimes use calculators to do homework. Information col- 
lected on students' facility with metric units indicated that 
students do not "think metric". The attitude items showed that 
most students feel positively about mathematics and that mos^ 
would not voluntarily omit mathematics from their schooling. 

Test Results 

In the Number and Operations domain, student performance 
was rated as Marginal. Generally, students were able to per- 
form calculations at a satisfactory level but had difficulty 
with place value, fraction and percent concepts, word prob- 
lems, and -estimating. 

As a whole, performance in the Geometry domain was rated 
as Marginal, although performance on the non-curr icular objec- 
tive, Logical Reasoning, was rated as Satisfactory. In the 
Geometric Figures and Geometric Relationships objectives, stu- 
dents did well on items involving spatial reasoning but showed 
weaknesses in the knowledge of terms and in the application of 
elementary theorems. The response rate for "I don't know" was 
• high, indicating that instruction in Geometry may need addi- 
tional emphasis. 

0 

Results from the Measurement domain received a Marginal 
rating. Achievement on dealing with length was good, but not 
on those dealing with temperature or mass- items. Results also 
indicated that most students are not able to convert from one 
metric unit to another, a skill related to place value con- 
cepts, v 
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Student performance on perimeter, area, and volume items 
was rated as Weak. Students had difficulty with a perimeter 
word problem, and many were unable to find the area of a 
triangle or the area of a part of a rectangular figure. Re- 
sults showed * that students appeared to have poor measurement 
skills, and their* performance on word problems and multi-step 
problems was Weak. 

Grade 8 students performed at a Satisfactory level or 
better in the Algebra domain. Most students correctly answered 
straightforward items on equations and expressions, and their 
achievement in interpret ing, graphs was rated Very 
Satisfactory. Performance on the two non-curr icular objectives 
in this domain, Probability and Statistics, was rated 
Satisfactory. As might be expected, many students indicated 
that they were unfamiliar with the content and vocabulary of 
these objectives by choosing the "I don't know" response. 

The results of the items in the Computer Literacy domain 
indicated that most students have a good understanding of some 
of the most elementary ideas about the capabilities of modern 
computers. However, most students were not familiar with more 
technical aspects of computers. Student performance H\ this 
domain was rated as Satisfactory. 4 

Changes in Achievement since 1 977 

Items were chosen from the 1 977 Assessment instruments 
an l d included on the 1 98 1 test for the purpose of measuring 
change in student achievement. These 27 change items were 
grouped in two Change Categories^ Number and Operation, and 
Geometry and Measurement. These Change Categories are not the 
same as the content domains discussed above but are two dis- 
tinct groupings constructed for the sole purpose at examining 
changes in performance. 

Both Change Categories show similar patterns. Only thre$ 
items showed declines in performance. Of the remaining items, 
24 showed increases in achievement since 1 977 and one item 
showed no change. The fact that performance increased on 
almost all of the change items is encouraging. 

Sex 1 di f f erences 

Boys outperformed girls on nine of the thirteen test 
objectives. On the test domains as, a whole, there was little 
difference between boys' and girls' achievement in Domain 1, 
Number and Operation? However, on each of the other domains, 
boys' achievement was greater. In addition, Grade 8 boys' at- 
titudes toward mathematics were found to be slightly more 
positive than girls'. 
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First language 

(- 

Neither group of students, those whose first language was 
" English, nor those whose first language was other than 
English, showed a consistent trend of higher achievement on 
the test objectives and domains. It appears. that students with 
non-English-speaking backgrounds do about as well as students 
with English-speaking backgrounds. 

Attitudes 



Achievement in mathematics is moderately correlated with 
attitudes toward mathematics. 
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GRADE \2 RESULTS 



Ian C. de Groot and James Mv SherriLl 



The results obtained on the Grade ' \2 Mathematics 
Assessment instruments for each objective assessed are pre- 
sented and discussed in this chapter. SOme 'of the items from 
the Assessment instruments are included as illustrative exam- 
ples to clarify points made in the .report. All percents 
reported in this r chapter, or displayed in tables, have been 
rounded to the nearest whole number. 

The same items were also given to a sample pf Grade' 10 
students, and these results-yill be discussed along with those 
from Grade 12. Throughout this c.hapter, students who wrote, the 
Grade 10 instrument will bV referred to as the Grade 10 
sample. 

Several items were repeated* from^, the 1977 Mathematics 
Assessment. These items, k/iowit-as change items, were repeated 
in order to measure the degree* of change since l 977 . This 
change and its implicationscjfill be discussed in later sec- 
tions of this chapter. - ~ 

r 

The Grade 12 Interpretation Panel was charged with the 
task of rating each item, objective and domain based on the 
overall Grade 12 results. The ratings given by the Panel for 
each item were based on the opinions of. .that- group reacting to 
the results of the item under consideration. The 
Interpretation Panel's ratings were on a five-point scale 
using the following descriptors: 



• Strong (ST)v 

• Very Satisfactory (VS)-* 

• Satisfactory . " MS)' 

• Marginal (M) 

• Weak - (W) 



All of the ratings for each domain and objective and sojne com~ 
ments of the Interpretation Panel are included , in this 
chapter. 
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7. 1 Description of the Instruments 



The two teit booklets contained a total of 90 items, 45 
in each of Book ets A and B. These booklets have been repro- 
duced as Appendix H. 

The aim of the Grade 10 and Grade 12 instruments was not 
to evaluate individual courses, but to assess the mathematics 
achievement levels of all students in the province. The items 
were designed to assess students' mastery of 13 objectives in 
5 domains over the 3 cognitive levels . of Knowledge, 
Comprehension, and Application. The distribution of items by 
domain and cognitive level is presented in Table 7-1. 
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Table 1-1 

Number of Items by Cognitive Level and by Domain 

* 

domain Knowledge Comprehension Application Total 



Number and Operation 3 13 6 22 

Geometry 10 1 \ * 

w_ r i 3 12 



Measurement 



Algebraic Topics 13 7 12 32 



Computer Literacy 



6 0 0 6 



Total 



40 22 28 90 



The Contract Team, with the assistance of the Advisory 
Committee, selected the items thai were to be used in each 
domain and at each cognitive .Level. The decision was based on 
several factors such as the number of objectives in the domain 
and the importance of assessing certain basic concepts. 

One of the domains measured, Computer Literacy, was in- 
cluded in the Assessmsnt for the first time mainly for the 
collection of base-line data.' Similarly, two of the objec- 
tives, Probability and Statistics, in the Algebraic Topics 
domain and Logical Pearoninq in the Geometry domain, were also 
in the Assessment for the first time. These objectives ieal 
with content which is not included in the present curriculum 
prescribed in B. C. They were included in the Assessment to 
measure students* performance on topics considered important 
by such groups as thj National Council Teachers of 

Mathematics and the National Council of Supervisors of 
Mathematics. The results of students' performance on these 
items should be useful in any future review or revision of the 
mathematics curriculum in the province. The number of items on 
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each form assessing topics not currently in the B. C. curricu- 
lum is presented in Table 7-2. 



Table 7-2 

Grades 10 **nd 12: Non-Curr icular Objectives 

Domain Objective Items/Form 

Geometry Logical Reasoning 3 

Algebraic Topics Probability 3 

Statistics 3 

Computer Literacy 3 



In addition to the mathematics achievement items, the 
instruments contained 18 background info rf nation items and a 
19-item scale measuring students* attitudes toward mathema- 
tics. The students were asked to complete all of these 
information items before attempting the achievement items. 

Students responded to the items in the booklets by pla- 
cing an "x" beside their response choice. All items in the 
booklets were of the multiple-choice type. For each item, five 
responses were given. Of these, four were possible answers to 
the item and the fifth was "I don't know". 

Forty-five minutes were allotted for the completion of 
the entire booklet. This permitted teachers time to give in- 
structions and complete and collect the instrument within a 
regular classroom peric-i. 

7.2 Description of the Population 

The numbers of Grade 10 and Grade 12 students who parti- 
cipated are shown in Table 7-3. 



Table 7-3 

Grades 10 and 12: Number of Students Responding 



Group 




Booklet A 


Booklet B 


Total 


Grade 12 




12 208 


12 258 


24 466 


Grade 10 




1 227 


1 ^29 


2 456 
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The Grade 12 Assessment population consisted of 24 466 
students enrolled in Grade 12 regard*, s of whether they were 
studying mathematics or not. The Grade i0 Assessment was made 
up of a provincial sample of Grade 10 students. 

Distribution by Sex, Age, and Mother Tongue 

As expected, the Grade 12 and Grade 10 samples were 
evenly divided between males and females with Grade 12 females 
having a 1% plurality and Grade 10 males having a 3% plurali- 
ty. In each case thee were 3% who did not respond to the 
item. In 1 977 the Grade 12 females had a 3% plurality. 

The 17 - 18 y?air olds accounted for 93% of the Grade 12 
sample with 62% of the sample being 17 years old. Five percent 
of the sample was 19 years old or older. 

For over 90% of the students in the Grade 12 and Grade i0 
samples English waf the language usual 1 y spoken in the home. 
English was also the language they fi st learned to speak for 
over 35% of the two groups of students. 

Mathematics Background 

Mathematics is compulsory for all students in B. C. up to 
and including Grade 10. Only one course is off? .ially pre- 
scribed at each level, but there are local variations of the 
Mathematics 10 course. For example, some students are placed 
in Mathematics 10 core classes in which basic essentials are 
emphasized. All mathematics courses taken after Grade 10 are 
electives. The distribution of mathematics background by sex 
is presented in Table 7-4. 



Table 7-4 

Grade 12: Distribution of Mathematics Background by Sex 

(Percent ) 



Courses ' Male Female Percent of 

Grade 12 Population 



Algebra 11 (or 1 1 Snr i.-hed) 
Consumer Mathematics n 



Trades Mathematics 11 88 12 11 

Computing Science 1 1 . , , 4 32 ?2 3 | 



Algebra 12 (or 12 Enriched) 



51 


49 


41 


59 


88 


12 


70 


30 


53 


42 


73 


27 


62 


38 


50 


50 



63 
18 



7 



Geometrv 12 73 27 6 

Probability & Statistics 12 6^ 38 3 
Other 



o 181 

ERIC x 



Grade 12 Results 
172 



Even with the introduction of the optional courses, the 
algebra courses are predominant with 3d% of the Grade 12 stu- 
dents having taken Algebra 12 or Algebra 12 Enriched, In the 
two ^*her Grade 12 courses, the proportion of males is approx- 
imately double the proportion of females. 

The distribution for Algebra 12 remains virtually un- 
changed from 1977. At that time, females accounted for 43% of 
the enrolment in Mathematics 12 as opposed to the present en- 
rolment in Algebra 12 of 42%. 

The results show a slight change from the results of the 
1977 Mathematics Assessment. In 1977 females formed 65% of the 
group which took no mathematics beyond Mathematics 10. The 
1981 results show that fema] *s now constitute 68% of the group 
which took no mathematics beyond Mathematics 10*. 

in 1977, females comprised 54% of the group that took no 
academic mathematics beyond Math 11. The present results show 
that this figure is now 49%. 

Three of the new elective courses in the B. C. curriculum 
since the 1 977 Mathematics Assessment, Computing Science 11, 
Geometry 12, and Probability and Statistics 12, have only mar- 
ginal appeal, as the results show. This may be due to the 
specialized nature cf the courses and to the fact that secon- 
dary students have many areas other than mathematics from 
which they may choose elective courses. 

It is to be noted that 7% of the Grade 12 population take 
courses other than those prescribed in the curriculum guide. 
These may be locally developed courses such as Computing 
Science 12, Calculus 12, and General Mathematics 12. 

Calculators 

Students we;e asked to respond to the same three ques- 
tions concerning the use of calculators as they were asked in 
the 1977 Mathematics Assessment. The data are summarized in 
Table 7-5. 

The results indicate a significant change in the use of 
calculators since 1 977 . In tht 19«1 Mathematics Assessment 1 3% 
tfore Grade 12 students responded that they use calculators at 
home, 20% mor* used calculators for homework, and 23% more 
used calcul* cors in school. The data obtained from the Grade 
10 sample also show that a majority of the students used cal- 
culators at home, for homework, and in school. TK-.se results 
probably reflect cnanging attitudes on the part of both the 
general public and mathematics teachers toward the use of cal- 
culators in the learning and teaching of mathematics. 
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Table 7-5 
Grade 12: Calculator Usage 
(Percents) 



Response 


Do 

At Home? 
1977* l9bl* 


You Use a Calculator 

For Homework? In School? 
1977 1981 1 977 1 38 1 


Yes 

No 

No Response 


51 64 
48 35 

1 1 


56 
43 

1 


76 
23 
1 


51 
47 

1 


74 
25 
1 



* 1 977-Results from the 1 S77 Mathematics Assessment; 198 
Results from the l 98 l Mathematics Assessment 



Mathematics curriculum designers should take into account this 
trend toward increased usage and integrate the calculator into 
the mathematics curriculum. 
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Computers 

Sixty-seven percent of the Grade 12 students and 57% of 
the Grade 10 students responded that there was a computer in 
their school. One implication of such a finding is that many 
students are graduating from secondary school with ability to 
use the z mputer. 

Of the Grade 10 students who had taken classes in which a 
computer was used, 45$, had used a computer in their mathema- 
tics claHSos and 22% in a computer science class. Of the Grade 
12 students who had taken classes in which a computer was 
toed, only 24% had used a computer in their mathematics 
classes and 30% in a computer science class. 

The recent growth of the use of computers in schools can 
be described as impressive. This new presence of computers in 
the high schools of the 1980s is a reality for vMc all 
mathematics teachers will have to be prepared. Teachers should 
Drepare by acquiring computer literacy through in-service pro- 
grams made available by the Ministry of Education and the 
local school districts. 

Hc mework Assignments 

Students presently enrolled in a mathematics course, were 
asKed how long it had taken them to do their last mathematics 
homework assignment. The results are summarized in TaMe 7-6. 

Sixty-nine percent of the Grade 12 group currently en- 
rolled in a mathematics course responded that they spent 
between 11 minute* ard 60 minutes doing th'.ir most recent 




Table 7-6 
Grades 10 and 12 
Time Required to do Most Recent Homework Assignment 

(Percent ) 



Grade 10 Grade 12 



No Homework 

Between 1 and 10 minures 
Between 1 1 and 30 minutes 
Between 31 and 60 minutes 
More than one hour 



mathematics homework assignment. For the corresponding inter- 
val, the Grade 10 sample had a 65% response. These data sug- 
gest that the majority of mathematics students spend a 
significant amount of time out of the classroom working mathe- 
matics homework assignments. 

The data show that a large group of Grade 12 s.udents, 
60%, were not enrolled in any mathematics course when this 
Assessment was conducted. Almost half of the Grade 12 students 
responded that they had not haS any mathematics courses for at 
least one school year. 

Part-time Employment 

The Grade 12 students and the Grade 10 students were 
asked two questions concerning part-time employment. The ques- 
tions corcerned how many hours per week they worked and when 
during the week they worked. The data are presented in Tables 
7-7 and 7-8. 



1 1 
19 
48 
1 7 
5 



7 
1 1 
43 
26 
13 



Table 7-7, 

Grades i0 and 12: Part-time Employment 
(Percent ) 



Do You Have a Part-time Joo? 
Response Grade 10 Grade 12 



No 

Weekends Only 
Weekdays Only 

Both Weekends and Weekdays 



49 
15 
4 
24 



34 
19 
5 
38 




The data show that a significant pi -portion of Grade 12 
students, 38%, work all week. At the Grade 10 level, 49% di3 
not work at all, while 24% work all week. 
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Table 7-8 

Grade 10 and 12: Number of Hours Worked 
(Percent ) 



Number of Hours/Week 

j 


Grade 10 


Grade 
1977 


12 
1981 


1 - 5 


7 


5 


4 


5-10 


13 


15 


16 


10-20 


17 


23 


28 


Aore than 20 


6 


1 1 


13 


No Response 


57 


47 


38 



The ssults of the 1977 Mathematics Assessment showed 
that 34% of the Grade 12 students worked more than 10 hours 
per week, whereas the present results show that the proportion 
has increased by 7%. In comparing the present data with the 
results of the 1577 Assessment, it appears that students are 
puisuing part-time occupations more than before. 

Future ?lens 

Cixty-fojr percent of the Grade 12 group and 59% of the 
Grade 10 sample indicated their intentions of pursuing further 
education upon gr3duation from secondary school. The data re- 
garding students/ future plans are presented in Table 7-9. 

The data displayed in Table 7-9 show some change since 
the 1977 Mathematics Assessment. At that time 21% of the Grade 
12 group planned to attend university, as compared to 17% pre- 
sently. In the last Assessment, 6% of Grade 12 students 
planned to attend a technical institute, 18% planned to attend 
a coumunity college in either. one of their speciality areas, 
9% planned to,ehroi in vocational, art, or trade school, and 
t9% planned to go to work. Since the two choices concerning 
taking a year off before pursuing either a job or further edu- 
cation were not on the 1977 Assessment instruments, direct 
comparison of the results between the two assessments is 
difficult. - 

The Grade 12 students were asked if they plan to attend a 
post- secondary institution after graduation. If they responded 
positively, they were asked which college, institute, or uni- 
versity they planned to attend. The list of colleges, 
institutes, and universities in B. C. was provided. 

Twenty-one percent of the Grade 12 students responded 
that they planned to attend one of the 14 colleges listed. No 
single college dominated, with Douglas College, the most com- 
monly selected college, being selected by 4%. Ten percent of 
tha Grade 12 students planned to attend one of B. C.'s 6 ins- 



id 

ERLC 



185 



Grade 12 Results 
176 



Table 7-9 

Grades 10 and 12: Students' Future Plans 

(Percent) 



Plans 



G r ade 10 ^rade 12 



Further Education 
Business School 

Vocational, art or trade school 
Technical Institute 
Community College: University 

transfer program 
Community College: career program 
University 

Take a year off and then pursue education 

Fnter the Joo Market 
Look for a job 

Take a year off and then look for a ]ob 

C ner 

Other plans 
Undecided 
No response 



59 
3 
8 
5 
4 

6 
26 
7 

1 1 
10 
1 

30 
5 

18 
7 



64 
2 
8 
5 

1 1 

8 

17 
13 

13 
12 
1 

23 
8 
8 

7 



titutes with 95% of them selecting either B.C.I. T. cr Pacific 
Vocational Institute. Sixteen percent of the Grade 12 students 
planned to attend one of B. C.'s four universities, with 56% 
of them selecting U.B.C. 

The most commonly (selected by at least 5% of the sample) 
selected areas of study were Business management and sciences 
and Health professions and occupations. Mathematics and physi- 
cal sciences, together, were selected by less than 2%. 

Metric Usage 

Students were asked four questions involving measurement 
irr order to assess the degree to which they tend to use metric 
units. The questions were given with two correct responses, 
om- in metric units and the other in imperial units. They were 
asked to choose the answer which most readily came to mind. 
The questions and the percent responding for both fne Grade iu 
and Grade 12 groups are presented in Table 7-10. 

The responses to these questions show that secondary 
school studants are still a Ions' way from "thinking metric . 
The most favorable response occurred on the question involving 
temperature, but even there the majority of students selected 
the temperature expressed in Fahrenheit degrees. 
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Table 7-1 0 

Grades 10 and 12: Metric Usage Questions 

(Percent) 



Question 



1. How much does a bicycle weigh? 
About 15 kilograms 

About 35 pounds 

2. What is the temperature in this room? 
About 70 degrees 

About 20 degrees 



Grade 10 Grade 12 



18 16 
81 82 



64 59 
35 40 



3. How far is it from Prince. George to Prince Rupert? 
About 700 kilometres 24 22 
About 450 miles 74 

4. How much gasoline can the gas tank -in a large ca.r hoid? 
About 20 gallons B \ 

About 90 litres 17 iy 



The mathematics curriculum guide states that all mathema- 
tics for years K-12 should be completely metric by 1 978. Since 
all prescribed mathematics text^s are now metric, it is pre- 
sumed that the metric system is the system taught and used by 
the large majority of mathematics teachers. It is becoming 
more evident, however, that a greater effort will have to be 
made by all levels of government to educate the public at 
large and encourage all citizens to use the metric units. 

7.3 Students' Attitudes Toward Mathematics . 

* 

Each assessment booklet included a 19-item scale entitled 
Mathematics and Myself . These items were designed to measure 
students' attitudes toward, mathematics. Different attitude 
components such as anxiety, motivation, self -concept , and en- 
joyment of mathematics were- reflected in these items. 

The_students responded to each item by marking one of the 
followingPstiongly Agree, Agree, Can't Decide, Disagree, 
Strongly Disagree. 

One cannot generalize from a single statement on an atti- 
tude scale so a global score was computed for the students, a 
summary of the results are presented in Table 7-11. 

The results show that- more students feel positive toward 
mathematics than negative. Fifty-three percent of the -Grade in 
sample and 41% of the Grade 12 group have a positive attitude 
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Table 1 

Grades 10 and 12: Attitude Toward Mathematics 

(Percent ) 



Attitude 


Grade 10 


Grade 12 


Strongly Positive 


9 


6 


Positive 


44 


35 


Neutral 


38 


41 


Negative 


8 


16 


Strongly Negative 


0 


2 



toward mathemtics. At the other end of th- scale, 8% of the 
Grade 10 sample and 18% of the Grade 12 group have a negative 
attitude toward mathematics. 

The data from* two items of che attitude scale are pre- 
sented in Table 7-12. While one cannot generalize from the 
results on these two items, they wye selected as being repre- 
sentative of the overall results. 



Table 7-12 

Grade 10 and 12: Results on Items 1 and 3 on the Attitude 

Scale 
(Percent ) 



Item Response 

Pos 5 1 ive Negat ive 

Grade 10 Grade 12 Grade 10 Grade 12 



I really want to do well in 


92 


77 


2 


S 


mathematics. 






50 


I am looking forward to 


49 


24 


27 


taking more mathematics 











The general trend of the Grade 12 results being less po- 
sitive than the Grade 1/0 results is reflected in the data in 
Table 7-12. Also the datat* in Table 7-1 2 show the trend of both 
groups of students being more positive about wanting to do 
well in the mathematics they are taking than in wanting to 
take more mathematics. 
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7.4 Domain 1: Number and Operation 



The 22 mathematics content items given for the domain of 
Number and Operation were divided among three objectives: 
Number Concepts, Computation with Fractions and Decimals, and 
Ratio, Proportion, and Percent. Ten of the items were change 
items which were used in the 1 977 Mathematics Assessment. In 
this section the results for the objectives are reported for 
each domain. The Interpretation Panel's rating for this domain 
was Marginal. The number of items, mean percent correct, and 
the rating organized by objective are displayed in Table 7-13. 



Table 7-13 
Grade 12: "Number and Operation Domain 



Objective 



Number of 
I terns 



Number Cone epts 6 

Fractions and Decimals 10 

Ratio, Proportion and 6 
Percent 



Grade 12 
Mean Percent 

Correct 



55 
60 

63 



Panel 
Rating 

M 
M 
S 



The mean percent correct for each domain was computed. 
For the Number and Operation domain, it was 59% for the Grade 
12 group, and 55% for the Grade 10 sample. 



ERLC 



Number Concepts 

Thefce were three items on each form for a total of six 
items for this objective, fhe items included in this objective 
were designed to assess students' comprehension of and ability 
to use mathematical concepts such as scientific notation, 
order of operations, estimation of the results of numeric 
operations, and place value^^ 

The mean percent correct response for the Grade 10 sample 
for this objective was 53% and for the Grade \\ group, 55%. 
These results are the first instance of a consistent pattern. 
The Gr^de 1? results and the Grade 10 results are very similar 
on all objectives. 
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The Interpretation Panel rated the results for this 
objective as Marginal, with one item "rated as_ Very 
Satisfactory, t w o as Satisfactory, one as Marginal, and two as 
Weak. /The Panel was particularly concerned with the results of % 
questions involving estimation. For example, performance on 
Item B/20, shown in Figure 7- I , was rated as Marginal. 



B/20. The closest estimate 



for t/640 would be: 

% of students 





Gr . 1 0 


Gr . 1 2 


20 


8 


8 


30* 


6" 


G 


25 


" 43 


46f 


80 


36 


34 


I don't know . 


5 


6 



Figure 7-1. Grades 10 and 12--Item^ B/10 and B/20. 

The intent of Item B/20 was to determine whether students 
recognized that 640 is between 625 and 900, a first step in 
* estimating square roots. Thirty-six percent of the Grade 10 
sample and 34% of the Grade 12 group estimated the result to 
be B0. They may have considered that since the square root of 
64 is 8 then the square root of 640 should be 80. 

In view of the contemporary role of calculators in mathe- 
matics, many educators feel that experiences involving the 
sJcill of estimation should be interspersed throughout the 
mathematics curriculum. Estimation activities could be incor- 
porated- into all areas of the mathematics curriculum, * thereby 
encouraging the use of estimating skills yo assess the reason- 
ableness 'of results. * 



The results for Item A/6, an item involving scientific 
notation, and Item A/12, an item involving rounding to the 
nearest tenth, are displayed in Figure 7-2. 



The results of Item A/6 were rated as Very Satisfactory 
by the Interpretation Panel, but the results of Item A7<J2 were 
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A/6. Expressed in scientific notation, the 
depth of a certain part of the ocean is 
3.6 x 10 2 metres. What is the value of 

3.6 x 10 2 ? \. 



% of students 

Gr. 1 0 Gr . 1 2 ~ 

I 

36 2 1 

3600 27 27 / 

1296 0 1 

360 67 66t 

I don't know .. 4 4 



/ I 

A/12. 31.8 L is a measurefnSni which has been rounded to the 

nearest tenth. Which of the following is not, a possible 
value for the measurement before it was rounded? 



% of students 
Gr. 10 * Gr . 12 

. — r — 

31.76 L 6 4 

31.80 L 10 7 

31.749 L 47 49t 

31.849 L 25 **30 

I don' t know . . 11 9 



! 



Figure 7-2. Grades 10 and 12--Items A/6 and A/12. 

rated as Weak. The low success rate on Item A/; 2 may have been 
due to the way in which the item was worded. The results for 
/"$his objective suggest that the students had higher success 
fates on^hose items which were worded in a familiar manner. 
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Computation with Fractions and Deci-mals 



Tha 10 items for this objective were chosen to assess the 
students' ability to perform basic operations with decimals 
and fractions and to solve verbal problems that involve the 
use of these skills. The mean percent of correct responses for 
the Grade 10 students was 55% and for the Grade 12 students it 
was 60%. 

The Interpretation Panel rated the results of this objec- 
tive as Marginal, even though they rated the results of one of 
the it<ms in this objective as Very Satisfactory, four as 
Satisfactory, three as Marginal and two as Weak. They felt 
that the students' treatment of questions involving common 
fractions left room for improvement. One of the items the 
Panel rated as Weak is presented in Figure 7^1. 



B/i9. Five times as many people visit a zoo on Saturdays as on 
each of the other days of the week. What fraction of 
the weekly visitors come to the zoo on Saturdays? 



% of students 





Gr. 10 


Gr. 12 


5/7 .......... 


65 


o2 


2/5 


8 


7 


5/ 12 #**»•*•*» 


6 


7 




7 


,121 


I don't know . 


15 


53 




Figure 7-3. Grade? i0 and 12--Item B/i 9. 



As the results show, this item was interpreted incorrect- 
ly by most students. The results may be as indicative of a 
' weakness- in problem solving skills as of a weakness with frac- 
tions. 

The students tended to have less difficulty with items 
that involved operations with decimals, whereas both the Grade 
10 sample and the Grade ! 2 group were less successful with 
items involving operations with fractions. 

\ 
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There appears to be a changing emphasis in the treatment 
of fractions by many mathematics teachers. This shift of em- 
phasis could possibly be due to two factors: the increased use 
of calculators, as was previously shown in Table 7-5, and the 
increased use of the metric system of measurement in mathema- 
tics. 

Ratio, Proportion, and Percent 

The six items listed under this objective were chosen to 
measure students' knowledge of and ability to apply the con- 
cepts of ratio, proportion, and percent. The Interpretation 
Panel rated the overall results of this objective as 
Satisfactory. They rated the results of one of the items as 
Very Satisfactory, three as Satisfactory, and two as Marginal, 
one of which is shown in Figure 7-4. The mean percent correct 
response for the Grade 10 sample was 57% and for the Grade 12 
group it was 63%. * 



A/37. The lengths of two coils of rope are in the ratio of 7 to9« 
Find the lencth of the longer segment, if the shorter is 
9 m long. 

^% of students 



81 /7 m 

81 m 

7 m 

9 m 

I don' t know . . 



Gr . 10 


Gr. 12 


39 


45f 


17 


13 


14 


12 




(, 


2 


1 


29 


29 



Figure 7-4. Grades 10 and ^-Item A/37. 



Twenty-nine percert of both the Grade 10 and Grade 12 
groups responded that they did not know the solution. The 
Interpretation Panel felt that more emphasis should be placed 
on questio r .s involving problem solving with the use of ratios 
and proportions. 

The two items in this objective that involved the chan- 
ging v>f either decimals or common fractions to percent both 
elicited a 76% correct response from the Grade 10 sample and 
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an 80% and 76% correct response from the Grade 12 group. It 
appeared that the students' had an overall positive perfor- 
mance on questions involving percent but on questions 
involving ratios their performance was lover* 

7.5 Domain 2: Geometry 



There were 18 items in the Geometry domain. Four of the^e 
items were repeated from the 1977 Mathematics Assessment. The 
domain was composed of three objectives: Geometric Figures, 
Geometric Relationships, and Logical Reasoning. The number of 
items, the mean- percent correct, and the ratings are displayed 
in Table 7-14 by objective. 



Table 7-14 
Grade 12; Geometry Domain 



Objective 


Number of 
Items 


Grade 12 
Mean Percent 
Correct 


Panel 
Rating 


Geometric Figures 


6 


56 


S 


Geometric Relationships 


6 


49 


M to S 


Logical Reasoning 


6 


79 


VS 



The mean percent correct for Domain '2 for the Grade 12 
group was 61% and for the Grade iC sample was 59%. The 
Interpretation Par.al's overall rating, for the Grade 12 group, 
for Domain 2 was between Satisfactory and Very Satisfactory. 

Geometric Figures 

The six items on this objective were designed to assess 
students' ability to identify the parts of basic geonetric 
figures such ac circles, rectangles, triangles, and cubes, and 
to perform calculations involving these parts. The 
Interpretation Panel rated the Grade 12 students' performance 
an Satisfactory for this objective. The Panel felt that the 
only weakness in this objective was the performance on items 
':hat required knowledge of definitions. The me*n percent cor- 
rect for the Grade 10 sample was 55% and tci the Grade 12 
group it was 56%. The item with the lowest mean percent cor- 
rect for the Grade 10 sample is shown in Figure 7-5. 

This was an example of an unusual question. The low per- 
cent correct for this item may have been due to the fact that 
all of the choices were necessary for the figure to be a rec- 
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A/29. In the figure below, the lengths of the sides are shown, 
Which one of the following ensures that the figure is a 
rectangle? 








7 m 


%' of 


students 






Gr. 10 


Gr .12 


the opposite 


sides 




36 


30 


the opposite 


angl 


. . *e congruent . 


8 


8 


the angles are ri < 




17 


24t 


the opposite 


side? 




33 


32 


I don't know 






5 


6 


Figure 


7-5. 


Grades 10 and 12- 


-Item A/29. 





tangle, but the key word in the question is "ensures". This 
may have been an indication of the difficulty that students 
had in reading and interpreting certain questions. 

An example of why the Panel rating was Satisfactory is 
the result on Item B/27 in Figure 7-6. This item, which illus- 
trated students' familiarity with certain geometric figures, 
had a very high success rate. 

The Interpretation Panel rated three of the items for the 
Grade 12 group, Jor this objective, as Very Satisfactory, one 
as Satisfactory, and two as Weak. 

Geometric Relationships 



This objective was selected to assess students' knowledge 
of relationships that involve angles, parallel lines, similar 
triangles, right-angle triangles, and circles. Th* mean per- 
cent correct response for the Grade 10 sample was 46% and for 
the Grade 12 group it was 49%. 
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B/27. The heavy line shows one edge of the cube. How many 
edges does tne cube v have? 




5 

6 

9 

12 

I don't know .. 



% of students 

Gr. 10 Gr. 12 



1 

5 
7 
85 
2 



1 

4 
8 
86t 



Figure 7-6. Grades 1C and 12 — item B/27. 



The Interpretation Panel felt that it could not decide, 
from the results of this objective, on one specific rating. 
Based on the overall performance on this objective by the 
Grade 12 group, the Interpretation Panel rated the results 
somewhere between Marginal and Satisfactory. The Panel rated 
the performance on one item as Very Satisfactory, two as 
Satisfactory, two as Marginal, and one as Weak. They felt that 
this objective was not a reliable indication as to which 
topics involving geometric relationships should be in the 
mathematics curriculum. An item that caused some confusion, 
Item A/42, *s shown in Figure 7-7* 

Approximate!*- 60% of the students in both grouos chose 
the first answer. They may understand the concept c - similar 
figures but were confused by the triangles not being oriented 
in the same manner. 

The overall success rate at the Gfade 12 level of 49% for 
this objective suggests that mathematics teachers ne*d to 
reinforce basic geometric relationships throughout the mathe- 
matics curriculum. Mathematics teachers should encourage more 
students to enroll in Geometry 12, which presently has an en- 
rollment which represents only 6% of the Grade 12 students. 
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A/42. Triangle -ABC is similar to triangle DFE, 
Find the length of segment BC. 






Gr. 10 


Gr. 12 




59 


60 




2 


3 




25 


2 It 




2 


2 


I don't know . 


. . 12 


13 



Figure 7-7. Grades 10 and 12--Item A/42. 



Logical Reasoning t 

The study of mathematics is presumed to develop students' 
ability to reason logically. It was decided to include Logical 
Reasoning, an objective mentioned only at the Grade 8 level, 
for two purposes: to measure students' ability to reason in an 
organized manner and to determine if students draw appropriate 
conclusions from a given set of facts. 

Although logical reasoning is a necessary component 
throughout the study of mathematics and this objective could 
have been included in any other domain, it was considered ap- 
propriate to include it in the domain of geometry since it is 
generally accepted that logic is an inherent component in the 
formal study of geometry. 

The results for this objective were rated Very 
Satisfactory by the Interpretation Panel. The results tor 
three of the items were rated as Strong and the results for 
the other three items were rated as Satisfactory. The Panel 
felt that the high success rate was indicative of the tact 
that a reasonable transfer of learning was occurring. The mean 
percent correct for the Grade 10 sample was 75%, and for the 
Grade 12 group it was 79%. 
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7.6 Domain 3; Measurement 



The domain of Measurement in this Assessment had two 
objectives — Metric Units and Perirteter, Area, and Volume. A 
total ,of 12 items, of which f ive^ were change items, comprised 
this domain. 

The number of items, mean percent correct, and ratings 
are displayed in Table 7-15 by objective. 



.Grade 


Table 7-1 5 
12: Measurement 


Doma i n 




Objective 


Number of 
Item 


Grade 12 
Mean Percent 
Correct 


D anel 
ating 


Metric Units 


6 


66 


S 


fyrea and Volume 


6 


48 


K 



The mean percent correct for the Grade 12 group, 57%, was 
once again slightly greater than that for the Grade 10 group 
which was 55%. The Panel's rating for tne domain was Marginal. 

Metric Units 

The six items involving metric units were designed to 
measure sutdents' ability to work within the metric system of 
measurement. The^mean correct response * or the Grade 10 sample 
was 62% and /f^^^he^ 12 group it was 66%. The 

Interpretation^ ItanePs rating for this objective was 
Satisfactory. [The wanel rateo the results of three of the six 
items as Wea*^/*nd of >each of the other three items as 
Satisfactory, vkfyl Satisfactory , and Strong. 

The question involving temperature had the greatest suc- 
cess rate. This waV^robably due to the fact that temperature 
in degrees Celsius is the metric measure used most often in 
everyday life by Grade 10 and Grade 12 students. 

Three items in which students had to convert within the 
metric system caused some difficulty and students' performance 
on these items was rated as Weak by the Interpretation Pane]. 
The results for Item A/11, an item involving conversion from 
kilometres to metres, are presented in Figure ?-8. 
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A/11. How many metres are in 0.65 km? 

% of students 
Gr. 1 0 Gr. 12 

65 25 22 

650 51 53t 

6.5 11 10 

0.65 2 2 

I don't know .. 11 13 

Figure 7-8. Grades 10 and 12 — Item A/1 1 . 

* 

The Interpretation £anel rated the results for Item A/11 
as Weak. On the other hand, the results of the conversion from 
metres to centimetres ware very positive, as indicated by tlie 
data in Figure 7-9, and were rated Very Satisfactory. 



B/12. 5 metres is the same length as: 



% of students 
Gr.lO Gr.12 



50 centimetres 
500 centimetres 

50 millimetres 
500 millimetres 
I don' t know . . . 



5 
87 

1 

3 
3 



7 

BEt 

1 

2 
5 



Figure 7-9. Grades 10 and 1>-Item B/12. 



There are two possible explanations for *the different 
results to the two items that involveNthe same process. The 
first explanation could be that students sometimes have diffi- 
culty in converting from larger units to smaller units; the 



ERJC . Ids 



Grade 12 Results 
190 



second, and more^likely explanation, considering the results 
shown in Figure 7-9, is that the students felt more confident 
in working with conversions involving whole numbers, rather 
than decimals. The mean percent correct for this objective for 
the Grade 10 sample was 62% and for the Grade 12 group was 
66%. 

The results for this objective show that students are 
making acceptable progress in learning to work in the metric 
system. } The results can be contrasted with the Metric usage 
items, in Table 77-10, where students givert the choice, chose 
the response that involved Imperial units over the Metric 
units. The students appear to be learning the metric system of 
measurement in school; however, teachers cannot force the stu- 
dents to use the units outside of school. 

Perimeter, Area, and Volume 

This objective assessed the students' grasp of methods of 
calculating the perimeter, area, and volume of common two- and 
three-dimensional geometric figures. Two of the six items in 
this objective involved estimating areas and the 
Interpretation Panel rated the results of one item as Marginal 
and the other as Weak. The overall results for this objective 
were rated as Marginal by the Panel. The mean percent correct 
for the Grade 10 sample was 47% and for the Grade 12 group it 
was 48%. 

'.Of the six items used in this objective, the performance 
was rated as Marginal or Weak for fivr of the items by the 
Interpretation Panel. There is no obvious explanation for ttfis 
less than acceptable result as the items dealt with different 
topics and assessed students* responses to questions involving 
areas of circles, right triangles, squares, and rectangles. 
The results for two items are shown in Figure 7- 1 0 and 7-11. 

The Interpretation Panel rated the results on Item B/40 
as Satisfactory which made it the highest rated item for the 
objective. The success rate was surprisingly high given that 
the problem is not a one-step volume problem. 

The Interpretation Panel rated the results of Item B/21 
as Weak since only 38% of Grade 12 students responded correct- 
ly. The item is illustrated in Figure 7-11. 

This is another example of a multi-step problem. Students 
were required to recall the definition of perimeter, area, and 
square. The results showed that 39% of the Grade 12 group and 
40% of the Grade 10 sample simply squared the number that was 
given in the question. 
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B/40. A small cube measures 2 cm by 2 cm by 2 cm. How many of 
be put into a rectangular box that is 24 cm long by 10 cm 
vide by 6 cm deep? 



% of students 





Gr . 1 0 


Gr. 12 


60 


19 


15 


180 


54 


58t 






8 




■ 5 


4 


I don't know . 


12 


. 15 



Figure 7-10. Grades 10 and 12— Items B/40. 



B/21. The perimeter of a square is 12 

centimetres. Find the area in square 
centimetres. 

% of students 





Gr ► 1 0 


Gr. 12 


48 


14 


12 




36 


38t 




4 


4 




40 


39 


I don't know . 


6 


8 



Figure 7-11. Grades 10 and 1 2-- Item ^721 . 



The overall results of this objective suggest that more 
attention should be given to the topics of perimeter, area, 
and volume by mathematics teachers. It is felt by many educa- 
tors that any student graduating from secondary school should, 
as a minimum for this objective, understand what is meant by 
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and be able to calculate the area of common figures given the 
needed dimensions. 

7.7 Domain 4: Algebraic Topics 

Thirty-two items over four objectives were included in 
the Algebraic Topics domain: Expressions, Equations, .-and 
Inequalities; Graphs; Probability; and Statistics. Twelve of 
the 32 items were not part of the B. C. curriculum. The number . 
of items, the mean percent correct, and the rating are listed 
by objective in Table 7-16. y 



Grade 12: 


Table 7-1 6 
Algebraic Top 


ics Domain 




Objective 


Number of 
Items 


Mean Percent 
Correct * 


Panel 
Rating 


Exprersions , Equations 
and Inequalities 


14 


56 


S 


Graphs 


6 


74 


vs 


Probability 


6 




S 


Statistics 


6 


30 


W to M 



The mean percent correct, 
12 group was 54% and for 
Interpretation Panel's overall 
Satisfactory. 



fcr this domain, for the Grade 
the Grade 10 sample, 48%. The 
rating, for this domain, was 



Expressions. Equations, and Inequalities 

The 14 items chosen for this objective were designed to 
assess the students' ability to solve linear algebraic equa- 
tions, to factor and find the roots of quadratic equations, to 
solvo systems of linear equations, to solve linear inequali- 
ties, and to evaluate expressions. 

The mean percent correct for the Grade 10 sample, for 
this objective, was 49% and for the Grade 12 group, 56%. The 
results of this objective were rated as Satisfactory by the 
Interpretation Panel. The Panel suggested that students per- 
formed well on straightforward items but had some difficulty 
with non-routine items such as solving for a variable in terms 
of f»fiOther or working backwards through an expression. 
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The Interpretation Panel rated the results of nine of the 
14 items for this objective as either Very Satisfactory or 
Satisfactory. The results of the remaining five items were 
rated Marginal. 

Graphs 

The six items in this objective were designed to evaluate 
students' ability to read information and draV conclusions 
from data presented graphically. Only two of these items in- 
volved coordinate graphs. The other four items were the type 
that everyone should be able to interpret from their ex- 
periences with data presented in the daily newspapers. 

The ^pean percent correct for the Grade 10 sample, for 
this objective, was 70% and for the Grade 12 group it was 74%. 
The Interpretation Panel rated the results for this objective 
as Very Satisfactory. Th**Panel offered the opinion that stu- 
dents performed *ell on this objective because of the pictoral 
presentation of the data. 

One of the two items rated as Strong by the Panel is pre- 
sented in Figure 7-12 The results from that item show that 
the students had little^dif f iculty interpreting the graph in 
order to assess the' question correctly. 

1 

A/1. For how many months was the/r>iMall more than 5 cm? 




MONTHt 





% of 


students 




Gr. 10 


Gr. 12 




2 


2 




2 


2 




90 


92t 




5 


4 


I don't 

t 


know . . 2 


1 


Grades 10 and 


12--Item A/1 . 
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The data show students did well on these items. The over- . 
all results, ior these items, .suggest that students from 
Grades 10 and 12 are able to interpret correctly data pre- 
sented graphically. This high positive response could be due 
to the fact that most students encounter graphs in many other 
subject ?reas besides mathematics. 

* 1 
Probability r 

The tfix items in this objective were all non-curricular 
items . and were, included in this assessment for the ^rpose of 
gathering base-line data ift an area of mathematics that is 
gaining in importance in the secondary curriculum of other 
provinces and countries. 

i • 

The items were designed to measure whether students had 
acquired some of the basic notions of Probability. The mean 
percent correct for the Grade 10 sample was 49% and for the 
Grade \2 group wals 54%. 

The overall mean percent correct can be considered as a 
positive result for it^ms that were new to most students. The 
Interpretation' Panel rTtVd the results of this objective as 
Satisfactory. The results for five of the six items were rated 
as Satisfactory and the results for the sixth item* was- rated 
as Marginal/Satisfactory. "The Pariel suggested that Item B/6 
was reasonably well done coniidering the degree of complexity 
of the question. The Panel also rated the results of Item B/37 
to be Satisfactory especially in view of the fact that this 
topic is not included in the B. £. curriculum. The results of 
these two items are ui splayed in Figure 7-13. 

The most common error made in Item B/6 was' in not making 
the distinction between, for example, a car painted with ? red 
? top and blue bottom and a car painted with a blue top and red 

bottom. As a result, approximately the same percent of Grade 
10 and Grade 12 students chose 10 as the correct solution. 

In Item B/37, almost one third of the students subtracted 
0.36 from 100. One possible explanation is that the students 
interpreted the probability of 0.36 as being 0.36% and sub- 
tracted it from" H)0%. Another possible, ana similar, 
explanation is that, the students subtracted 0.36 from 1, but 
used 1 in the form of 100%. 

Statistics 

This is another objective that was included in this 
Assessment to obtain base-line data. Statistics is included in 
the B. C. mathematics curriculum as a special course, 
Probability and Statistics 12, and some statistics are inclu- 
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B/6. Ti^s roof and the body of a car are to be painted different 
colors. Using only 5 colors, bow many different ways 
can the c*r be painted i 

% of studentr. 
Gr. 1 0 Gr. 12 

5 22 19 

M 

9 3 4 

10 28 29 

20 > 34 37t 

I don't know .. 12 ^1 , 



B/37. If the probability that it will rain on a given day i 
0.36, then the probability that it will not rain is:. 



% of students 





Gr. 10 


Gr . 1 2 




53 


58t 




7 


5 




31 


31 




'1 


1 


I don ' t know . . 


7 


5 



Figure 7-13. Grades 10 and 12— Items B/6 and B/37. 

ded in courses such as Consumer Mathematics. 

The ^ix items in this objective were chosen to assess 
students' ability to interpret information presented in taDu- 
lar form and to determine their familiarity with two measures 
of central tendency—the mean and the median. The mean percent 
correct for the Grade 10 sample, for this objective, was 23* 
and for tht Grade 12 group was 30%. 

* The overall results for this objective were disappointing 
in view of the importance of statistics in everyday life. The 
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Interpretation Pan*l rated these results somewhere between 
Weak and Marginal as they felt that the major difficulty was 
in reading and interpreting tables, both necessary skills. The" 
Panel was less concerned with items which involved knowing 
definitions such as the median of a set of numbers. 

The students 9 performance on the three items that in- 
volved the interpretation of data presented in tabular form 
was less than adequate. The Interpretation Panel rated the 
results of Item B/35, which is illustrated in Figure 7-14, as 
Weak. 



AIRLINE PASSENGERS FOR FIRST SIX MONTHS OF THE YEAR 



Airports 


Jan 


Hundreds of Passengers Per Month 
Feb Mar Apr May Jun 


Total 


Bay City 


9 


3 


5 


7 


2 


4 


30 


Camden 


6 


8 


1 


5 


8 


2 


30 


Oover 


8 


5 


9 


6 


6 


3 


37 


Fiske 


5 


6 


6 


1 


3 


7 


28 


Grange 


1 


2 


3 


6 


7 


10 


29 


j-" 

TOTAL 


29 


24 


24 


25 


26 


26 


154 



B/35, How many passengers u«ed the Fiske Airport in June? 

% of students 





Gr. 10 


Cr . 1 2 


7 


46 


42 


26 


7 


7 


700 


40 


43t 


2600 ••••#»••• 


5 


6 


I Jon't know . 


2 


2 



Figure 7-14. Grades . 10 and 12--Item B/35. 
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Eighty-five percent of the Grade 12 students, and 86% of 
the Grade 10 students were able to find the proper piece of 
information from the table. Only half of them, however, knew 
u»hat that piece of information represented, • that is, not 7 
passengers, but 7 hundred passengers. An item that caused a 
notable degree of Confusion is shown in Figure 7-15. 



B/5. A television commercial states that 90% of the people who 
expressed a choice thought that Brand A was better or no 
different than Brand X. What percent of these people 
could have thought that Brand X was better or no different 
Brand A? 

% of students 





Gr. 10 


Gr.12 


• 


49 


47 




7 


iot 




ft 






12 


13 


cannot tell based on the information ... 


29 


27 




3 


3 



Figure 7-15. Grades 10 and 12— Item B/5. 

The Pane] was very unhappy that this item was included as 
they felt that it was a misleading item, and the results P°J" 
sibly supported this view as most students misinterpreted the 
item The question was included to ascertain students' ability 
to recognize statistically insignificant claims. The negative 
results suggest fchaf some time should be spent, perhaps in 
Consumer Mathematics units, dealing with statistically mislea- 
ding claims. 
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7.8 Domain 5: Computer Literacy 



This domain was included in the Assessment in view of the 
growing importance of th*; role of computers in education and 
society as a whole, It was considered necessary to assess all 
students' knowledge of the role of computers in society. Six 
non-technical items were used to try and determine how in- 
formed the students were with respect to terms such as program 
and memory, what co*\; uter -programmers do, and uses of compu- 
ters. The essential idea was to obtain data on how computer 
literate the students of this province are, and not to deter- 
mine whether they could read a flow chart or program a 
computer. 

The number of items, mean percent correct, and rating for 
the Computer Literacy domain are presented in Table 7-17. 



Table 7-17 



Grade 12: Computer 


Literacy Domain 




Number of 


Mean Percent 


Panel 


- Items 


Correct 


Rat inq 


Computer Literacy 6 


66 


S to vs 



The Interpretation Panel rated these results somewhere 
between Satisfactory and Very Satisfactory as they felt that 
although the items used were elementary, students seem to have 
some basic knowledge about the issues and roles of computers 
in society. The Panel felt that computer related materials 
enhance the critical thinking process and that further devel- 
opment of student skills in this area is to be encourged. They 
also felt that computers should continue to be made available 
to schools and teachers that want them, rather than making the 
study of computers compulsory at a given grade level. The mean 
percent correct for this domain, for the Grade 10 sample was 
60% and for the Grade 12 group it was 66%. 

7.9 Problem Solving and Consumer Mathematics 



9 
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Problem solving encompasses several routine and nonrou- 
tine functions considered to be necessary in the daily lives 
of most people. It involves applying mathematics to the solu- 
tion of real world problems. Because of the growing awareness 
of the value of problem solving techniques to the average ci- 
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tizen, the National Council of Teachers of Mathema:ics has 
recommended that mathematics curricula of the eighties should 
be organized around problem solving. 

Consumer Mathematics involves the solution of consumer- 
oriented problems which is considered to be a necessary skill 
in order for a person to be able to function in an efficient 
manner in society. 

The 1981 Assessment was designed, in part, to study 
students* results in the two important areas of Problem 
Solving and Consumer Mathematics. Students* performa:ce in 
these two area© was not evaluated by the Interpretation Panel. 

Problem Solving # 

Sixteen items were used to define a problem solving 
strand on the instruments for the Grades 10 and 12 students. 
The objectives and the numbers of items from those objectives 
that formed the problem-solving strand are found in Table 
7-18. 



Table 7-18 

Problem Solving Items by Objective 



Objective 


Number of I teas 


Fractions and Decimals 


3 


Ratio, Proportion and Percent 


3 


Geometric Figures 


1 


Geometric Relationships 


2 


Logical Reasoning 


2 


Perimeter, Area and Volume 


3 


Probability 


2 



The 16 problem-solving items were given the following 

ratings by the Interpreta tio n Panel; Stron g."^ J?fi_ry_- 

— Sa^ista^ofy--<r^a^TsTac~tory--5, Marginal— 4, and Weak— 3. It 
should be remembered, however, that the Panel rated each item 
as a part of an objective, not as part of the problem-solving 
strand. 

The overall performance on the problem-solving was 59% 
for the Grade 12 students and 55% for the Grade 10 students. 
The mean percent correct for both groups would increase 3% by 
dropping just one item, Item B/19. A discussion of Item B/19 
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has already been given in Section 7.4. 

The performance of both groups was best on the problem- 
solving items from the Geometry Domain. The results from item 
B/13 are presented in Figure 7-1 6. For rather obvious reasons 
the Panel rated the results as Strong. Item B/l3 is from 
objective 2.3, Logical Reasoning, which contains items that 
are not a part of the B. C* curriculum. 



B/13. Two team captains take turns choosing players for 
their teams. Ellen is always chosen first. Chris 
is always chosen second. If Ellen and Chris are 
never captains, how often do they play on the same team? 



% of students 





Gr. 1 0 


Gr . 12 




7 


6 


frequently ... 


6 


4 


very rarely .. 


4 


4 




81 


83t 


I don't know . 


2 


2 



Figure 7- 1 6 . Grades 10 and 12— Item B/13. 



An example of an item which had results which were rated 
Weak by the Panel was Item B/21 which was presented earlier in 
Figure 7-11 on page 192. A sizeable portion of the students 
appear to have tried to solve Item B/21 by simply squaring the 

number provided in t he sta teme nt o f the problecu Tha students 

probably recognized that the clue word, area, usually means 
multiply, so they did. Item B/21, however, is a multi-step 
problem requiring division before multiplicat* or... The percent 
correct is 3% greater than in 1977. 

The overall mean percent correct for the problem-solving 
strand for both the Grade 10 sample and the Grade 12 group is 
less than what is desired. More concern should be focussed on 
problem-solving activities in the Number and Operation Domain 
and the Measurement Domain. 
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Consumer Mathematics 

The Consumer Mathematics sttend consisted of 1 * it»ms. 
The items were predominantly from the Algebraic Topics Domain. 
The Consumer Mathematics items are presented in Table 7-19 by 
objective. 



Table 7-1 9 
Consumer Mathematics Items by Objective 



Objective 


Number of Items 


Computation *ith Fractions and Decimals 
Ratio, Proportions and Percent 
Metric Units 

Expressions, Equations and Inequalities 

Graphs 

Statistics 


3 

1 
1 

2 
4 
4 



The Interpretation Panel gave the following ratings to 
the 15 items in the Consumer Mathematics s'.randi Strong--2_, 
« Very Satisfactory— 1 , Satisfactory— 3 , Marginal— 3, Weak— 6. 
As with the Problem Solving strand, the items in the Consumer 
Mathematics strand were rated by the Panel as part of the cor- 
responding objectivwS, not as part of the Consumer Mathematics 
strand. 

The three highest-rated Consumer Mathematics items were 
from the objective Graphs. Item B/l , one of the items which 
had results rated Strong, is presented in Figure 7-17.' 

The students had little difficulty in reading and inter- 
preting the graph. The result is even more impressive when one 
considers that the students had to make an estimate as to the 
location of 2.5 km, only 2 km and 3 km are on the axis. 

Three of the four — C o n s um e r Mathematics items from the 

Statistics objective had results that were rated Weak by the 
Panel. An example of one such item, B/35, was presented earli- 
er in Figure 7-14. 

In the overall performance on* the Consumer Mathematics 
strand there were bright spots such as the performance on the 
graphing items, but the general performance level was less 
than desired. 
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B/1. Prom the graph below, the temperature at a depth of 2.5 km 
is closest to: 



% of students 
Gr. 10 Gr.12 



30°C 6 4 



40°C 4 3 

50°C 84 est 

60°C 4 3 

I don' t knew 2 2 



Figure 7-17. Grades 10 a*d 12— Item B/1. 
7.10 Changes in Achievement Since 1 977 



_ A major objective of the l 98 1 Mathematics Assessment was 
to describe changes in students' achievement since the 1977 
Assessment. For this purpose, a* total of 29 items were re- 
peated from the 1977 Assessment, and they were distributed 
over three Change Categories. The Change Categories wer*: 
Number and Operation, Geometry and Measurement, and Algebraic 
Topics. The results for each change item in each Change 
Category will be presented in this section along with an anal- 
ysis of the change. 

J 

Number and Operation 

The results for the 10 items in the Number and Operation 
change category are presented in Table 7-20. 

The^ meanjp e r c e n t _cor r ect^_f£jL_-lhe&e i te ms — in— the- 1 9Vt- - 

Assessment was 65 as compared to 67 for the present 
Assessment. The overall positive change is considered to be 
satisfactory; however, some items deserve closer attention* 

The two items for operations with decimals and fractions 
showed positive improvement which possibly indicates that, in 
spite of a perceived increase in dependency on calculators, 
students 1 skills in these areas have improved. 

The two items involving calculations of unit price and 
commission showed a decrease in performance levels since the 
1977 Assessment. This result is somewhat surprising due to the 
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Table 7-20 



Grade 


12: Number and Operation 


Change Category 






(Percent) 








Item Number 


Topic 


Results 


Change 


(1981 ) 


1977 


1981 




A/6 


Scientific Notation 


67 


66 


-1 


A/8 


Division of Fractions 


74 


77 


■ x 


A/22 


Division of Decimals 


66 


72 




A/24 


Percent to Decimal 


65 


80 


+ 15 


A/30 


Order of Operation 


66 


71 


+5 


B/9 


Fraction to Percent 


79 


7? 


-2 


B/1 1 


Fractions 


51 


52 


+ 1 


B/15 


Unit Pricing 


65 


59 


-6 


B/34 


Order* of Fractions 


59 


57 


-2 


B/45 


Percent Commission 


62 


58 


-4 


Average Change 






+ 1 .5 



emphasis placed on certain topics in Consumer Mathematics in 
the curriculum since 1977. It appears that students are learn- 
ing more consumer arithmetic but understanding the 
applications less. 

Geometry and Measurement 

The results of the nine items repeated from the 1977 
Assessment in the Geometry and Measurement Change Category are 
listed in Tablfe 7-21 . 

• The mean percent correct for these items in the 1977 
Assessment was 57% and in this present Mathematics Assessment 
the mean' percent correct is 6 1 % which is an improvement of 4% 
in the average performance. 

Though the overall change in this category is positive, 
-the-items foir mass and^ length account for most of the improve- 
, ment • 

The ^metric change items involving mass and length showed 
dramatic improvement in performance with positive changes of 
14% and 22%> respectively. Given that mass end length, in 
metric terms, have been taught in the schools for almost 10 
year, the results are pleasing, but not surprising. The Grade 
12 student population appears to be learning the metric 3ystem 
of measurement in school, but the results on the metric usage 
item3 show that this knowledge is, not being used in everyday 
situations. On the other hand, the performance on the geometry 
items remained unchanged* 
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Tab'a 7-21 

Grade 12: Geometry and Measurement Change Category 

(Percent) 



Item Number 


Topic 


Results 


Change 




1977 


1981 




A/13 


Mass 


54 


68 


+ 14 


A/23 


Area of Rectangle 


54 


56 


+2 


A/26 


Diameter 


78 


81 


+ 3 


A/32 


Area of Triangle 


54 


49 


-5 


B/12 


Length 


63 


85 


+22 


B/21 


Perimeter and Area 


35 


38 


+ 3 


B/26 


Obtuse Angle 


62 


54 


-8 


B/32 


Area of Circle 


72 


74 


+2 


»/ 4 3 


Theorem of Pythagoras 


43 


49 


+6 



Average Change 



♦4.3 



Algebraic Topics 

The results of the 10 items included in the Algebraic 
Topics change category are presented in Table 7-22. The mean 
percent correct for these items in 1 977 was 59% and in 15G1, 
59%. The results show that the mean percent correct for this 
topic is virtually unchanged from^the 1 977 Assessment. 



Table 7-22 

Grade 12: Comparison of the Results on the Items (Percent 
Correct) in the Algebraic Topics Change Category 



Item Number 



Topic 



Results 



Change 



1977 


1981 




43 


42 


" -1 


61 


64 


+ 3 


63 


59 


-4 


67 


75 


+8 


62 


64 


+2 


n 2 


76 


+4 


44 


44 


0 


60 


56 


-4 


48 


44 


-4 


70 


64 


-6 



A/34 Slope of a Line 

A/39 Factoring 

A/41 System of Equations 

A/44 Interpreting Graphs 

A/45 Formula Application 

B/30 Coordinates of a Point 

B/38 Simplifying Expressions 

B/39 Roots of Equations 

B/42 Formula Manipulation 

B/44 Writing Equations 



Average Change 



-0.2 
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The greatest decline shown in this Change Category was 
with the item involving equation writing, which showed a de- 

qtt Oth*r items involvina roots or 
equations, ^systems of 'equations, and formula manipulation all 
showed negative change. The items that involved coordinates, 
graphs, formula application, and factoring all showed positive 
change. 

The overall results of the three Change Categories indi- 
cate improvement in basic skills since 1977. The results cf 
items involving operations with fractions and decimals, mea- 
surement, factoring, coordinates of points, and interpretation 
of graphs all show more positive results at this time, as 
noted previously, the items involving area of a triangle, unit 
pricing, and percent commission showed some decline in results 
from the 1977 Assessment. Overall 16 change items showed a 
oain Cone item showed no change); the average was about b%. 
Twelve change items showed a decline; the average decline was 
about 4%. 

7.11 Reporting Categories , 



Achievement in the study of mathematics is the result of 
several factors, both external and internal. The basic abil^y 
of the student, the home environment, the curriculum, teacher 
expectations, and peer pressure are all factors that contri- 
bute to the performance of the student. A large amount of data 
regarding the relationship between background variables and 
achievement could have been gathered . in this 
Assessment. From this large number of variables, a smaller set 
was selected and the relationship of these factors to Perfor- 
mance was studied. The results presented i in J 
assessment do not represent cause-and-ef f ect relationships. 
They do show that certain factors *aat are thought to mriu- 
erice outcomes occur at the same time. 

V ln the sections that follow, the results reported are 
based upon correlational trends. They are taken from a random 
sample of 10% of the original Grade 12. Assessment population 
whose last mathematics course was either Mathematics 10, 
Algebra 11, or Algebra 12. The sample was chosen in this way 
so that the results of the largest category of Grade 12 stu- 
dents, students taking academically-oriented mathematics 
courses, could- be reported. The random sample was comprised of 
764 Grade 12 students whose last mathematics course was mathe- 
matics 10, 677 whose last course was Algebra 11, and 93» 
Algebra 12 students. There were 1195 male and 1184 female stu- 
dents included in the sample for a total of 2379. 
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Mathematics Background 



One goal of the present Assessment was to obtain data on 
students* mastery of certain areas of the mathematics curricu- 
lum. This mastery is, to a great extent, a function of the 
number of years that the students have studied mathematics and 
the level of the last mathematics course taken. 

The iata in Figure 7-1 8 illustrate the comparison of 
students' performance as a function of their mathematics back* 
ground. The results are presented for four groups of students. 
Those students. who were in Grade 12 and whose last mathematics 
course was Algebra 12, students in Grade 12 whose last course 
was Algebra 11, students in Grade 12 who completed Mathematics 
10 as their last mathematics course, and students currently 
enrolled in Grade 10. The results for all five domains of the 
Assessment are shown on the graph. 



75- 




NumbtrA . ****** Computer 

Operation Ooomotry Mm gyremom T opk» Utmey 



Figure 7-18. Grades 10 and 1 2— Achievement by mathematics 

background. * 

The Mathematics 10 group's performance is lowest for all 
domains. The least satisfactory results for this group are in 
the Measurement domain and the Algebraic Topics domain. The 
Algebra 12 group, as expected, performed satisfactorily over 
all domains with the best results shown in Domain 3, 
9 Measurement. 
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The Mathematics 10 group has shown no r " 1 n i m P r ^« me ^ e i" 
oerformance since the 1977 Mathematics Assessment , and steps 
Sust be taken to improve the mathematical competencies of this 
«oup. It is be^Sing more evident that Grade 11 mathematics 
be made mandatory for all students in the Province, if 
a satisfactory level of mathematical competency is to be at 
tained by all secondary school graduates. 

Sex Differences 

As was the case in the 1977 Mathematics Assessment , male 
studenls "unformed .females in all three groups of the 
sample under consideration, and over all ob 3"tives in tnis 
preSent Assessment. The only exception «js the algebra 1 2 
group for the objective Logical Reasoning. The results are 
displayed in the graph in Figure 7-19. 
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Figure 7-19. Grade 12— Sex differences in achievement. 

The results showed another similar pattern to the results 
A Hfr.4n?2 in the 1977 Mathematics Assessment. At the domain 
?SvIl Jhan «aJh!matics background is controlled, the same 
diffJrsScJ! ^ccS" in the mile/female comparisons on *chieve- 
s*"! Xe difference betwssn achievement of males and 
lire least with tht Algebra 12 students; on two of the five 
SSSIini ??. difisrsncrws?. greatest for the mathematics 10 
Qroup. , 
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Future Plans 

The results for the (five domain 
plans ^re presented in. Figure 7-20. The 
Training includes students who planned to 
vocational, art,~ or trade school, or 
institute's or community college's career 
nation University includes all students 
university or attend a community college' 
program. 

• +20-! 



+ 15 



+ 10- 



I +5 

m 
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75 * _ 
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c 
> 
o 

-5-I 



-10- 



-15- 




b organized by future 
category designated 
proceed to business, 
to attend a technical 
program* *rhe desig- 
who planned to go to 
s university transfer 

Training f j 

University E^l 
Work 




Number 4 Algebraic Computer. 

Operation Geometry Measurement Topics Literacy 



Figure 7-20. Grade 1 2— Achievement by future plans. 



Not surprisingly, the university group's performance was 
best for all domains. The differential in performance between 
the Job and University groups was over 25% on the Measurement 
domain and the Algebraic Topics domain, and over 20% for the 
Number and Operation domain. It is worth noting that the 
domain on which the results were most closely -grouped (range 
of U%) was Computer Literacy, the domain whose items did .not 
come from the B. C. curriculum. The Training group outper- 
formed the Job group on all five domains though by a very 
slight margin in the Geometry domain. 
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7.12 Summary 

• 

The Grades 10 and 12 achievement instruments, which were 
identical, consisted of two booklets, each with 45 achievement 
items, 18 background information items, and 19 items in a sec* 
tion entitled "Mathematics and Myself". Students were given 
either Booklet A or Booklet B from which the items were de- 
signed to assess the students* mastery of 13 objectives over 
five domains. 

A total of 29 achievement items were repeated from the 
1977 Mathematics Assessment for the purpose of measuring 
change. In addition, tour non-cur ricular topics were 
assessed— Computer Literacy, Probability, Statistics, and 
Logical Reasoning. 

Forty-five minutes were allotted for instructions and for 
the distribution, completion, and collection of each booklet. 
All achievement items were of the multiple choice type. For 
each item, five possible responses were given. Of these, four 
were possible answers to the item and the fifth was "I doVt 
Know* • 

The Grade 12 instrument was designed to be written by 
students enroliwd in Grade 12, regardless of their mathemati- 
cal backgrounds. There was a total of 24 466 students who 
participated at this level. The Grade 10 instrument was writ- 
ten by a sample of 2456 students currently en~?lled in Grade 
10. 

Background Information 

' Based on the data gathered from the 18 background infor- 
mation items, both sample* (Grades 10 aqd 12) were fairly 
evenly divided between males and females. Over 90% of the 
Grade 12 students were either 17 or 18 years old, whereas 94% 
of the Grade 10 group wac 16 years old or younger. In addi- 
tion, for 92% of the student* that participated at the Grade 
10 and 12 levels, English was the language spoken ifi the home. 
An examination of mathematics background by sex rhowed that, 
for the Grade 12 group, 42% of the students enrolled in 
Algebra 12 were female as compared with 49% in Algebra 11, 60% 
in Consumer Mathematics 11 and 12% in Trades Mathematics 11. 

The tjiree questions on the instrument concerning the use 
of calculators were identical to the questions asked on the 
1977 Mathematics Assessment. A plurality of Grade 12 student* 
and Grade 10 students use calculators at home, for homework, 
and in school. The responses to these questions Indicate 4 a 
greater number of students using calculators presently than* 
wait the case in 1 977. 
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Students were asked three questions concerning the use of 
computers in their schools. A majority of students have compu- 
ters in their school. A majority of the students who had taken 
a class in which a computer was used used a computer in one of 
their mathematics classes or a computer science class. 

A majority of the students at both the Grades 10 and 12 
levels works between 10 and 20 hours a week at part-time jobs. 
Over 60% of the Grade 12 group plan to enroll in a post-secon- 
dary institution after graduation. 

Students were given four questions involving metric 
usage. They were asked to choose the response which more rea- 
dily came to mind from two responses, one in metric units, the 
other in imperial units, but ^oth correct. The results of the 
items involving four types of metric units, show that the stu- 
dents were more familiar with the metric temperature unit. The 
results also show that the majority of Grade 12 students 
select the Imperial unit response when given a choice. 

There were 19 items designed to measure the students' 
attitudes toward mathematics. The results show ttwt 41% of the 
Grade 12 students have a positive attitude toward mathematics 
compared to only 18% who have a negative attitude. 

Achievement 

The 90 achievement items on the two forms of the 
Assessment were organized in five domains, which were divided 
into 13 objectives. The items were also categorized by cogni- 
tive level. There were 40 items at the Knowledge level, 22 at 
the Comprehension level, and 28 at the Application level. 

Number and Operation . The results for the items involving 
number concepts were rated as Marginal by the Interpretation 
Panel, and all questions involving estimation were rated as 
less than satisfactory. Students require more pracit-ce with 
estimation questions in view of the increased use of the cal- 
culator at all levels. The results of Operations with 
^Fractions were also rated as Marginal, whereas students' res- 
ponses to questions involving percentage was rated as 
Satisfactory, and questions on ratio as less than satisfac- 
tory. 

" Geometry . Questions involving gewu.cTic figures were 
rated as Satisfactory, whereas those involving gepmetric rela- 
tionships were rated between Marginal and Satisfactory. The 
responses to the nqn-curcicular objective, Logical Reasoning, 
were rated as Very Satisfactory. ** 

Measurement • Though the performances were rated as 
Satisfactory for items involving metric measurement, the three 
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items concerning conversion within the metric system were 
rated as Weak. Performance on, the items involving area and 
volume were rated as Marginal. 

Algebraic Topics . The results on the items involving e- 
quat ions, graphs , and probability were rated from Satisfactory 
to Very Satisfactory. The results on the items involving sta- 
tistics were rated between Weak and Marginal. 

The results for items * involving factoring, the solution 
sets of equations, and the solution of inequalities were re- 
garded as very favorable. Questions that required 
interpretation of data from graphs were done exceedingly well 
by a large majority of the students. Students responded less 
than satisfactorily to items that required reading data from 
tables. 

. Computer Literacy . The results of the items under this 

domain were rated between Satisfactory and Very 1 Satisfactory. . 

Students appear to have a oooo understanding of the purpose 

and function of computers in (society. > 
♦ — — c 

Problem Solving and Consumer Mathematics . The success 
rate for the 16 items for problem solving was 59%, an accep- 
table performance. It is interesting to note that the Grade 10 
sample had a higher success rate than two of the three Grade 
12 sub-groups. The same pattern held for Consumer Mathematics. 
The success rate for the 15 items for Consumer Mathematics was 
55% with the Grade 10 sample scoring higher than two of the 
three Grade 12 sub-groups. 

Changes in Achievement Since 1 977 

The 29 ite*ns in common to the 1 977 and 1981 assessements 
were organ iz*d into three Change Catego* ies. The Change 
Categories were Number and Operation, Geometry and 
measurement, and Algebraic Topics. 

Contrary to the past pattern in mathematics assessment in 
other places, there were no declines in achievement at the 
domain level. The present performance of the Grade 12 students 
for the Number and Operation category was 1% better than the 
performance of students in the 1977 Mathematics Assessment. 
Over the Geometry and Measurement category, there was a 5% 
increase in performance over the 1977 Mathematics Assessment, 
and for the Algebraic Topics category there was no change. 

The results on a number of items such as metric measure- 
ment, order of operation, division of decimals, and changing a 
percent to a decimal showed marked improvement over the 1977 
Assessment results. However, the results of some items such as 
unit pricing, percent commission, and areas of. triangles 
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showed a decline in performance. The three most noticeable 
changes in performance since 1977, were all positive changes 
of at least 14%. 

Reporting Categories 

The Grade 12 data for the Mathematics Background items 
were taken from a sample of 10% of the Assessment population 
whose last mathematics course was either Mathematics 10, 
Algebra 1 1 , or Algebra 12. 

The results for the Mathematics Background category were 
identical to the results of the 1977 Assessment. The Algebra 
12 group performed at a much higher level than the Algebra 11 
or Mathematics 10* groups; A not surprising result since the 
Algebra 12 group had taken a mathematics course for every year 
of their school career. The Algebra 11 group, as would be ex* 
pected, outperformed the. Mathematics 10 group over all 
domains. 

Male students outperformed female students on all objec- 
tives. Students who planned to attend university after 
graduation outperformed, by a considerable margin, students 
who planned on more vocational training or planned to look for 
a job. 



CHAPTER 8 



THE TEACHERS OF MATHEMATICS 
James M. Sherrill and David F. Robitaille 

As in 1977, two questionnaires were developed for the 
1931 Mathematics \ssessment / One questionnaire was completed 
■Z elementary school teachers and the other by secondary 
school Meters. The sample of elementary teachers was drawn 
from the population of teachers who had submitted a Form J to 
the Ministr? of Education in September 1980 and who had regis- 
tered at least one class of Grades 1-7. Tochers who were 
also serving as district level personnel were excluded. The 
sample of secondary teachers was drawn from the population of 
?M?hers who submitted a Form J to the Ministry of Education 
in SeptemSe? 1980 and who had registered at least one mathema- 
tics class in Grades 8 - 12* Again, teachers who were serving 
'as district level personnel were excluded. 

A teacher could qualify for P^ticipation in J^eral 
ways: an elementary teacher might have a split Grades 4/5 
class for example, and would be entered as both a Grade 4 
teacher and a G?ade 5 teacher; a secondary mathematics teacher 
miflS? h« teaching a Grade 8 mathematics class, a Grade 9 
mi?i e ma?ics class? and a Grade 10 mathematics class. and would 
2: Sneered as a ?;.?her at each of those levels. Using a prob- 
abilistic model each teacher was assigned to one and only one 
orade level It is interesting to note, however, that 31% of 
?he elementary teachers indicated that they taught more than 
one mathematics class. 

The population was then stratified by grade level. The 
number of returned questionnaires needed to attain accurate 
2™"-. n^r-ulntmA. and the number of questionnaires to be 
sint "out"in order to receive the required number or returns 
was determined. 



'Form J, "Teacher's Report 
Experience, and Class Size", is 
B. C. each September. 



on Qualifications, Salary, 
completed by teachers in 
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The teachers to whom the questionnaires were to be sent 
were randomly selected. The selection was accomplished by ran- 
domly •selecting a starting point on the list of eligible 
teachers and then selecting every nth teacher, where n was 
determined by dividing the numbe? of teachers on the list by 
the number of questionnaires needed to be sent out in order to 
obtain accurate data, > 

i 

One thousand one hundred sixty-five elementary Question- 
naires were mailed and 868 returned completed for a return 
rate of 75%; 951 Secondary questionnaires were mailed and 733 
returned completed for a return rate of 77%. Given tha% the 
questionnaires were about thirty pa^es long,, required a lot of 
time ajjd effort to complete, and were distributed by mail, the 
return rates are very good. 2 

These high return rates are a good indication of not only 
the dedication of B. C. teachers but of their willingness to 
go beyond the call of duty to help improve the teaching of 
mathematics. They deserve to be congratulated. 



Although, separate questionnaires were prepared for the 
elementary and secondary levels, they shared the same struc- 
ture and many similar items. Of the seventy items on the 
elementary questionnaire and the sixty-seven items on the sec- 
ondary questionnaire, sixty-four items appeared on both. 

Each questionnaire consisted of eight sections: A — 
Teacher Background, B — Goals of Mathematics Education, C — 
Program Implementation, D — Calculator and Computer Use, E — 
Assessment and Testing, F — Mathematics Teacher Education of 
the Future, G — Teacher In-service Education, and H — Class- 
Specific Information. 

Though some of the items from the 1977 questionnaires 
were included on the 1 98 1 questionnaires, there was more em- 
phasis in 1981 on gathering data to assist in the process of 
curriculum review and revision. On the 1 98 1 questionnaires, 
there were items where teachers rated general and specific 
goals of mathematics education, there was an entire sectidn on 



J In a recent National Council of Teachers of Mathematics pro- 
ject, Priorities in School Mathematics, which also mailed two 
types ofquestionnaires, return rates averaged 29% and 34%. 



8. 1 Structure of the Questionnaire 
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implementing a mathematics program, there was a section where 
the' teachers could give some indication of how they felt 
teacher education should be accomplished, and there was a sec- 
tion on the in-service education of teachers. 

Some items were used to define mathematics curriculum . 
models. Teachers supporting the models were identified, and 
the results of the teachers supporting the different models 
were compared. 

The results of the survey are divided in two parts and 
are presented in Chapters 6 and 9. In Chapter 8 the results 
from sections A, B, F, and G are presented; Chapter 9 contains 
the results from sections C, D, E, and H. 

The validity of data collected through questionnaires is 
always open to question. On items dealing with questions of 
fact, there is usually no problem: however, when opinions are 
sought, two factors may affect re-jlts. On the one hand some 
respondents may feel that a particular response is wanted by 
those who are gathering the data and will slant their response 
in the perceived direction. On the other hand, the other 
factor is the "Screw You" effect 3 , that is, some respondents 
may feel a particular response is wanted by those who are 
gathering the data and will slant their response in the oppo- 
site direction. The high return rates, however, mean the 
responses are representative oC the entire population of B. C. 
teachers which makes the probability of those two factors sig- 
nificantly biasing the data very low. High return rates are 
also a good indication that the respondents have taken the 
task seriously. 

There are two restrictions that should be placed on the 
interpretations made of the data gathered by a questionnaire. 
The first is that the respondent may not define some particu- 
lar tmrm rhe same way that either the researcher or other 
respondents do. For example, Logical Thinking does not^ appear 
as a topic in the curriculum until the secondary levJ., ys. 
80% of the elementary teachers responded that Logical Thinking 
was currently being emphasized in Grades 1-7. It is not known 
what definition of Logical Thinking the elementary teachers 
were using, but it is likely that the definition was different 



»Barber, T. X. "Pitfalls in Research, Nine Investigator and 
Experimenter Effects" in Second Hand book of Research on 
Teaching , R. M. W. Travers (Ed.). Chicago: Rand MCNally and 
Company and the American Educational Research Association, 
1973, p. 399. 
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from the one used in the curriculum. 

The second restriction is that the items are not open — 
ended. In planning the ideal teacher education program, for 
example, the teachers were not asked to present their own pro- 
gram, but to respond to a specific list of choices. A 
different list of choices could change the results. 

The two restrictions on the interpretations made of data , 
gathered by questionnaires were addressed while the question- 
naires were being developed. Teachers at all levels were 
involved in earlier forms of the questionnaires and their com- 
ments were used in the selection of items, wording of items, 
and the list of choices for items. In addition, several of the 
items were taken from the Goals Survey Questionnaire. An at- 
tempt was always, made to use the most unambiguous terms 
possible and to present complete lists of choices with t'.»e 
items. 



8.2 Part A — Teacher Background 
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The initial section of the questionnaires, Teacher 
Background, contained items concerning years of teaching, 
teaching load, academic and professional preparation, member- 
ship in professional associations, and teaching preferences. 
In addition, elementary teachers were asked about the type of 
classroom situation in which they taught. 

The average teacher of elementary ochool mathematics is 
an experienced teacher teaching mathematics in a self-con- 
tained classroom. Seventy percent of the teachers have taught 
for six or more years and 40% have taught for eleven or more 
years. Ninety percent are teaching in self-contained class- 
rooms and mathematics -represents less than 25% of the teaching 
load of 84% of elementary teachers. 

Seventy-two percent of the elementary teachers feel that 
the mathematics content courses they have taken adequately 
prepared them to teach mathematics; 70% feel the same way 
about their mathematics methods courses and 66% feel that way 
about their other education courses. Sixteen percent of the 
elementary teachers have never successfully completed a post- 
secondary mathematics courbe, and 13% have, never successfully 
completed a course in the teaching of mathematics. 

The average teacher of secondary school mathematics is an 
experienced teacher, but not necessarily a full-time mathema- 
tics teacher. Sixty-four percent of them have taught for six 
or more years, and 41% have taught for eleven or more years. 
One disturbing result is that mathematics represents less than 
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lalf of the workload of 47% of the teachers teaching mathema- 
tics. Given that teachers would have to be teaching eight 
classes before two mathematics classes would represent 0 r 25% 
of their teaching load, it may be assumed that 30% of the 
teachers teach only one class of mathematics. 

Eighty percent of the secondary teachers feel that the 
mathematics content courses they have taken adequately pre- 
pared them to teach mathematics? 62% feel the same way about 
their mathematics methods courses and 60% feel that- way about 
their other education courses. However, 10% of the teachers 
have never successfully completed a post-secondary mathematics 
content course. Even more disturbing is the fact, that 28% have 
never successfully completed a course in how to teach mathema- 
tics. In other words, a significant number of teachers of 
secondary school mathematics have inadequate academic or pro- 
fessional preparation 

Very few elementary teachers belong to any of the profes- 
sional associations that were listed in the questionnaire. 
Only 1%* belong to the B. C. Association of Mathematics 
Teachers (BCAMT) and the same proportion belong to the 
National Council of Teachers of Mathematics (NCTM). Thus at 
most 2% of elementary teachers belong to either of the t o 
professional associations for teachers of mathematics that ai/e 
most readily available to them. The membership in the two 
general professional associations for elementary teachers is 
also low with 15% belonging to th* Provincial Intermediate 
Teachers Association and 28% belonging to the B. C. Primary 
Teachers Association. 

Very few of the Secondary mathematics teachers belong to 
the two professional associations specifically designed for 
mathematics teachers. Only 26% belong to the BCAMT and J 4% to 
the NCTM. 

In the 1977 B. C*. Mathematics assessment 
Instructional practices report (kooitaiixe ana Sherriil, 
1 977) , there was a recommendation concerning membership in 
professional associations. Based on the results for both ele- 
mentary teachers and secondary mathematics ' teachers, a 
recommendation concerning membership in professional associa- 
tions is again needed. Elementary teachers cannot be expected 
to pay for membership in ali the content-urianted associations 
(mathematics, social studies, physical education, etc.). The 
BCAMT may want to contact the other content-oriented profes- 



•Down from 3% in 1977. 
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sional associations in B. C. to create a "blanket" membership 
that would cost substantially less than the total cost of 
joining each of the associations separately. The BCAMT may 
also want to encourage -schools to subscribe to Vector * 

About 70% of elementary teachers and 75% of secondary 
teachers have attended a mathematics session at a conference, 
a workshop, or an in-service' day in mathematics in the last 
three years. One interesting finding in the data concerning 
who attends the mathematics sessions was that over two thirds 
of the elementary teachers and almost three fourths of the 
secondary teachers who said they had attended a mathematics 
session at a conference in the last three years were also the 
ones who responded that they nad attended a workshop or in- 
service day ,in mathematics in the last three years. On the 
other hand, 61% of the' elementary teachers and 63% of the sec- 
ondary teachers whb responded that they had not attended a 
mathematics session at a conference in the last three years 
also had not attended a mathematics workshop or in-service 
program in the last three year's. I** general, the teachers who 
attend the workshops and in-service programs i*n mathematics 
are the same teachers who attend the mathematics sessions at 
conferences. 

Overall, the teachers indicated that they enjoyed teach- 
ing at their respective levels and teaching mathematics. Over 
90% of the teachers responded that if they had a choice of any 
level, they would prefer t;o teach at their current level. 
Almost 94% of t.he teachers also responded that if they had a 
choice, they would continue to teach mathematics. 

• 

8.3 Noteworthy Sub-Populations 



Results from both questionnaires indicate that there 
exists a group of teachers" who feel that they were not adequa- 
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secondary level, there appears t& be a group of teachers for 
whom mathematics represents at most <^nly one fourth of their 
teaching load. In each case the responses of these sub-groups 
were compared to the remainder of the sample of teachers. 

Inadequately Prepared Teachers 



The teachers who considered themselves to be inadequately 
prepared to teach mathematics represented 19% of elementary 
teachers and 16% of secondary teachers. All teachers were 
asked to* rat* how well their mathematics content courses, 
their mathematics methods courses, and their other education 
courses hpd prepared them to teach mathematics. If a teacher 
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Prepared Teacher. 

The data from the Teacher Background and Program 
Implementation sections of the questionnaire indicate that a 
significantly lower proportion of the Inadequately Prepared 
secondary teachers, in comparison to the rest of the secondary 
teachers, had attended .a mathematics session, at » conference, 
or a mathematics workshop, or an in-service program in the 
last threa' years. A significantly lower proportion ot 
Inadequately Prepared teachers had referred to the curriculum 
guide recently. Compared to the rest of the teachers a higher 
proportion of the inadequately Prepared secondary teachers 
preferred to teach at he junior secondary rather than tne 
senior secondary leve^. 

In preparing the ideal teacher education program, a lower 
proportion of the Inadequately Prepared secondary teachers 
considered mathematics courses from the department of mathema- 
tics and foundation courses in education Essential. Eacft o. 
the following was also given an Important or Essential rating 
by a lower proportion of the Inadequately .Prepared secondary 
teachers: techniques of classroom management and discipline, 
techniques of evaluation, and teaching algebra. A lower pro- 
portion cf the Inadequately Prepared secondary teachers felt 
that algebraic concepts and skills and consumer mathematics 
should receive much emphasis in the curriculum. In aodition, a 
lower proportion ot the Inadequately Prepared elementary 
teachers felt that mathematics content from the Faculty ot 
Education ware Important or Essential in their ideal teacner 
education program. 

With respect to professional development through in-ser- 
vice education, a lower proportion of the Inadequately 
Prepared secondary teachers had had experience with each ot 
the nine arouos listed. A majority of the Inadequately 
Prepared secondary teachers had had no experience witn .seven 
of the nine in-service groups listed. A lower proportion of 
the Inadequately Prepared secondary teachers responded to a 
' positive category for each of the nine in-service* groups 

listed. 

Part Time Mathematics Teachers 

The data from the Teacher Background section o' the sec- 
ondary teachers' questionnaire indicate that, for almost naif 
of the secondary teachers teaching mathematics, mat 2 ema ™ 
does not represent a majority of their teaching load. Based on 
the questionnaire data and the possible number of classes a 
teacher can teach, it appears that 30% of the teachers sur 



229 



V 



Teachers oi Mathematics 
220 

i 

i 

veyed teach only one class of mathematics. An analysis was 
made of the responses from the teachers teaching only one 
mathematics class, Single Mathematics Class teachers. 

Other data from the Teacher Background section of the 
questionnaire indicate that 23% of the Single Mathematics 
Class teachers have not completed a post-secondary mathematics 
class, and a majority have not completed a course in how to 
teach mathematics. In both cases the proportion is much higher 
than for teachers whose teaching is predominantly mathematics. 
Only 29% o% the Single Mathematics Class teachers have at- 
tended a mathematics session at a conference, and 32% have 
attended a mathematics workshop cr in-service program in the 
last three years. Both of these percentages are much lower 
than the comparable ones lor teachers whose teaching load is 
predominantly mathematics. 

Since mathematics is probably not their teaching special- 
ty, and certainly not their main workload responsibility, it 

is not surprising that only about one fourth of Single 

Mathematics Class teachers had read any of the Assessment re- 
ports concerning the student results. The Instructional 
Practices report, for example, discusses how teachers teach 
mathematics, and only 6% of Single Mathematics Class teachers 
had read it. 

Seventy-seven percent of the Single Mathematics Class 
teachers are teaching a required mathematics class, that is, a 
Grade 8, 9, cr 10 mathematics class. An additional 15% are 
teaching a non-academic Grade 11 mathematics class. 

° In the Class-Specific Information section ot the quest- 
ionnaire, the data indicate that over twice the proportion oi 
Single Mathematics Class teachers as teachers for whom mathe- 
matics represents a majority of their teaching load have their 
• students engage Frequently or V*ry Frequently in Drill on 
arithmetic computation. Almost half of the Single Mathematics 
CloaS teachers do not allow t licit students to use calculators 
in their -mathematics class compared to about 30% of the 
teachers for whom mathematics representsa majority of their 
teaching load. 

1 

8.4 Part B — Goals of Mathematics Education 



Both elementary and secondary teachers were asked to rate 

the_ importance of eight overall goals of school mathematics. 

The first seven of the eight goals were identical to those on 
the Goals Survey. The teachers rated each goal using the des- 
criptors Not Important, Somewhat Important; Important, and 
Essential. The results are presented in Table 8-1. 
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/ Table 8-1 

Ratings of' Overall Goals for School Mathematics 
7 (Percent) 



Goal 



Important or Essential 
Elementary* Secondary 



1. To teach students the mathematical 
concepts and skills required to 
function a6 enlightened consumers 

in a technological society 95 93 

2. To serve ks a mechanism for sorting 
students for entrance into their 

vocational fields of interest 34 38 



86 78 



64 77 



3. To familiarize students with the . 
major ideas and processed used 
in mathematics 

41 To prepare students for entry into 
specialized technological, scientific, 
and professional fields 

5. To develop in students the ability 
to think^logically 94 90 

6, To develop students* interest in and 
enthusiasm for the study of mathematics 
by introducing them to interesting 

/mathematical topics 80 63 

J. To prepare students for the study 

/ of further mathematics 66 69 

/ 8. To develop the idea that mathematics 

/ i« +hm «rUnr* of abstract. 

' deductive structures 26 23 



♦Percent of teachers rating the goal as either Important or 
Essential 

Both groups of teachers agreed with the Review Panels 
that the two most important goals were to prepare students to 
live in society and to develop students 1 abilitj to think log- 
ically* Both were rated Important or Essential by over 90% of 
the teachers. 

While these tKP~ goals were rated highest by the teachers, 
at least 63% of each group of teachers rated six of the eight 
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goals as Important or Essential. On the otherhand, at most 38% 

of either group rated the two goals of sorting students into 

vocational fields or of developing mathematics as the science 

of abstract structures as important or Essential. 

The two groups were in substantial agreement on their 
ratings of six of .the eight goals. They differed by 13% on the 
importance of preparing students for entry into specialized 
fields £nd 17% on the importance of developing - student in- 
terest in and enthusiasm for mathematics. In the. first case, 
secondary teachers felt the goal was more important than their 
e.ementary counterparts; in the second case, the reverse was 
true. 

8.5 Part F — Mathematics Teacher Education of the Future . 



In this section of, the questionnaire, teachers wjw^jgiven 
an opportunity to design an ideal program for^the prefl^ration 
of teachers of mathematics for the 1980s. They were asked to 
rate the importance that different general components, dif- 
ferent mathematical content areas, and different disciplines 
would play, in their ideal teacher education program and the 
importance of preparation in different teaching "methods and 
areas of content. ^ 

¥ > 

First, teachers were askec* to rate the importance that 
certain types o.f courses would have in their teacher education 
program for teachers of school mathematics for the 1980s. The 
results are presented in Table 8-2. 

Both groups of teachers were in 'agreement on which three 
components were , most important. They both rpted very highly 
those areas that were related most closely to the teaching 
experience. Secondary teachers also rated highly mathematics 
courses from the department of mathematics whereas only 46% of 
the elementary teachers rated such courses as Important or 
Essential. Though a majority of both groups rated matnematics 
content courses trJm the Faculty of Education as Important or 
Essential, a substantially greater proportion of elementary t 
teachers than secondary teachers did so. 

The pnly course area outside of the Faculty of Education 
to be rated as Important or Essential by a majority of elemen- 
tary teachers was English. Neither content courses in other 
disciplines nor foundations courses in education were rated as 
Important or Essential by more than 36% of either group of 
teachers. As a matter of fact, courses in educational founda- 
tions were rated as Not Important by 27% of the teachers. 

Next, the teachers were asked to rate specific teaqhing 
areas or skills with respect to how important each' would be in 

\ 
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la D1C O C 

Components of an Ideal Teacher 

(Percent) 


Education 


Program 




Course Areas 

* 


Important 
Elementary 


or Essential 
* Secondary 


1 . 


Mathematics courses, from the 
department of mathematics 


46 


85 




wa t nemo u i c t wwnucii w wwu«^«» 
from the Faculty of education 


73 


57 


3. 


Methods of teaching mathematics 


97 


86 


4. 


.Content courses in other 
disciplines ve.g., cuuuicitc, 
geography, etc.) 


27 


36 


5. 


Foundations courses in education 
(e.g., philosophy, psychology, 
sociology , etc./ 4 


33 


25 


c 


Content courses in English 


52 


49 


7. 


General teaching skills 
(e.g., classroom managem* t, 
measurement and evaluation, 
questioning techniques, etc. ) 


96 


► 

90 


8. 


Student teaching 


94 


94 



♦Percent of teachers rating the course area as Important or 
Essential . 

their ideal teacher education program. Though both groups of 
teachers were presented a list of 12 specific teaching areas 
or skills the two lists were not identical; however, seven of 
the items were the same. A summary of the ratings is presented 
in Table 8-3. 

While only 46% of elementary teachers rated Use of 
Stations and Laboratories as Important or Essential, and only 
24% rated Teaching Fingermath as Important or Essential, the 
other 10 items on the list were rated as Important or 
EssesntUl by at least 68% of elementary teachers. All but one 
of the items received positive support from a majority of sec; 
ondary mathematics, teachers and that one item received 
positive- support from 49% of secondary teachers. It is sur- 
prising tha' a technique such as using stations and 
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Table 8-3 
Importance of Specific Areas 
(Percent) 



Important or Essential 

Areas of Teaching 

Elementary* Secondary 



1. teaching algebra ** 95 

2. teaching applications 

of mathematics 89 89 

„ 3. teaching consumer mathematics * 86 

4. teaching decimals 79 ** 

5. teaching fingermath 24 ** 

6. teaching the four basic operations 

with whole numbers 98 ** 

7. teaching fractions 77 ** 

8. teaching geometry 69 84 

9. teaching metric measurement 94 69 
10. teaching probability and statistics ** 43 
IK teaching problem solving 98 96 

12. teaching the' structure of 

mathematics 71 50 

13. teaching trade and industrial 

mathematics ** 67 

14. techniques of classroom management 

and discipline 92 89 
15* techniques of diagnosis and 

remediation 95 89 

16. techniques of evaluation ** 86 

17. use of stations and laboratories 46 ** 



♦Percent of teachers rating each specific teaching area or 
skill as Important or Essential. 
**The teaching area or skill appeared only on the other list. 



laboratories received so little support, relative to the 
others. 

Six areas were rated Important or Essential by 90% or 
more of elementary teachers and eight Important or Essential 
by at least 85% — of secondary teachers. About 90% of both 
groups rated each of the following Important or Essential: 
teaching problem solving , techniques of diagnosis and remedi- 
ation, techniques of classroom management and discipline, and 
r .aching applications of mathematics. Elementary teachers, also 
gave a very positive response to teaching the four basic 
operations with whole numbers, which did not appear on the 
secondary teacners' list, and teaching metric measurement, ' 
which was highly rated by 94% of elementary teachers and by 
only 69% of secondary c teachers. In addition to the four items^ 
rated highly by both groups, the secondary teachers also gave . 
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a very positive response to teaching algebra, teaching consu- 
mer mathematics, and techniques of evaluation, none of which 
appeared on the elementary teachers' list. Eighty-five percent 
of f acondary teachers fated training in the teaching of geome- ^ 
try as Important or Essential compared to 68% of elementary " 
teachers. 

After rating course and teaching areas, teachers were 
asked to rate specific content areas. Teachers were asked to 
rate the importance of eight mathematics content areas and 
eleven content areas i r disciplines other than mathematics and 
education. The teachers rated each with respect to its impor- 
tance in their proposed teacher education program. The percent 
of each group of teachers rating each mathematics content area 
as Important or Essential is provided in Figure 8-1. 
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Figure 8-1. Importance of selected areas of mathematics 

for teacher education. 



Four of the eight topics were rated as being 
Essential to their respective ideal teacher educa 
by a majority of both groups of teachers; the four 
geometry, algebra, and number theory. The four 
content areas that were not rated Important or Es 
majority were probability, statistics, calculus, a 
bottom of the list, history of mathematics. 

Elementary teachers ranked number theory fi 
list with 87% of the teachers rating it Important 



Important or 
tion program 
were logic, 
mathematics 
sential by a 
nd, at the 



rst on their 
or Essential 
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compared to 67% of secondary teachers. Secondary mathematics 
teachers ranked , algebra first Qn their list with 96% of the 
teachers rating it Important or Essential compared to 62% of 
the elementary teachers. 

Another interesting contrast was the rating of logic. 
Seventy-five percent of elementary teachers rated logic as 
Important or Essential, which was 10% greater than the propor- 
tion of secondary teachers that rated logic the same way. 
Elementary teachers' ratirg of logic was second only to their 
rating of number theory. It is not known what definition, in 
specific terms, elements teacher? were using for logic. 

The final item in section F asked teachers to rate con- 
tent courses in disciplines other than mathematics and 
education. Of eleven .disciplines listed, only two were rated 
as beii>n Important or Essential by a majority of both groups 
of teachers: English and computer science. Physics was rated 
Important or Essential by 64% of secondary teachers and 42% of 
elementary teachers. Astronomy, geology, and engineering were 
rated Not Important by a greater proportion of elementary 
teachers than rated them Important or Essential. Astronomy, 
geology, geography, and psychology were rated Not Important by 
a greater proportion of secondary teachers than rated them 
Important or Essential. While it is not surprising that 
English received th« elemertary teachers* highest rating, the 
high rating of con outer science is surprising to some extent. 
This positive response to computer science is, however, cor> 
sistent with the results for the items in the Calculator and 
Computer Use sectior cf the questionnaire. 

8.6 Part ,G — Teacher In-service Education 



In section G, teachers were as^ed to rate the degree of 
help they had receive from *acu of nine groups of persons 
that offer in-service activities in mathematics. Teachers were 
then asked to judge the need tor workshops in a number of 
areas. Finally, teachers were asked for their opinion regar- 
ding the prefer, sd format for in-service programs. 



Groups Offering In-service Activities 



The teachers rated each of nine groups that offer in-ser- 
vice activities w ; th respect to the degree of help they had 
received from each group. A summary of the results is pre- 
sented in Table 8-4. 
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Table 8-4 

Ratings of Groups Offering In-service Activities 



In-service Mean Rating* 

Group Elementary Secondary 

Ministry of Education personnel 
BCTF professional development 

personnel 
Local PSA personnel 
BCAMT workshop speakers 
University personnel 
District supervisors, coordinators, 

or resource teachers 
Fellow teachers 
Community resource people 
Educational consulting firms 

♦Using the following values: Not Helpful At All— 0, Somewhat 
Helpful— 1, Moderately Helpful— 2, Very Helpful— 3, and 
Extremely Helpful— 4. 

Only one group offering in-service activities obtained a 
mean rating greater than 2.5, fellow teachers. Fellow teachers 
represent the one group that is immediately available, easily 
accessible, and offers instant feedback to inquiries. 

Three of the nine groups were groups from inside the 
teacher's school district. These three, fellow teachers, dis- 
trict supervisors, coordinators, or resource teachers, and 
local PSA personnel were three of the four highest rated 
groups by elementary teachers. The only group from "outside 
the district that received a rating in the top four by elemen- 
tary teachers was university personnel, which was rated third.. 
Secondary teachers, on th? other hand, rated both BCAMT work- 
. shop speakers and university personnel higher than local PSA 
personnel or district superisors, coordinators, or resource 
teachers. 

In Figure 8-2, the percent of the teachers, both elemen- 
tary and secondary, that had had experience with each of the 
groups offering in-service activities is shown. 

There may be two explanations for the strong positive 
correlation that exists between the proportion of teachers 
having experience with an in-service group and the "ting 
given the group by teachers. Since all the groups are helpful, 
the more teachers who had experience with a group, the higher 
rated the group. More likely, however, is the explanation that 
the more helpful a group was perceived to be by the teachers, 
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Figure 8^2. Utilisation of in -s e rvic e resources. 



the more teachers seek that group's help. A majority of th3 
teachers have had no experience with Ministry of Education 
personnel,- BCTF professional development personnel, local. PSA 
personnel, BCAMT workshop speakers, community resource people, 
and educational consulting firms. 



In-service Format and Topics 

Teachers were .undecided on the format, that in-service 
workshops should take. Thirty-cne percent of elementary 
teachers felt that a one- to two-hour workshop on one topic 
was best. However, 29% felt that a series of workshops on one 
topic was best, and 27% wanted a one-day workshop -on one 
topic ♦ Twelve percent of elementary teachers wanted the work- 
shop to take the form of a degree credit university course and 
only 1% wanted the format to be a non-credit, university 
course . 



Thirty-four percent of the 
series of workshops on one topic, 
workshop on one topic. The remaini 
were split between the format be 
Shop on one topic (20%) and a uni 
credit <17%). Very few secondary 
take the form of non-credit univer 

Teachers were presented with 
vice workshops and asked to rate 
workshops on them* The mean rati 



secondary teachers wanted a 
while 26% wanted a one-day 
ng 404 of secondary teachers 
ing a oner 1 to two-hour workr 
versity ,'course for degree 
teachers wanted workshops to 
sity courses. 



a list of topics 
the 'importance 
ng of each topic 



for in-ser- 
of holding 
is shown in 
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Table 8-5 

Ratings of Suggested In-service Topics 



Mean Rating* 

In-service Topic Elementary Secondary 



1 . 


Algebraic Topics 


** 


1 .8 


2. 


Applying mathematics to 








everyday* situations 


2.0 


2.0 


3. 


Calculus 


** 


0.9 


4. 


Comoptation with whole numbers * 


1.9 


** 


5. 


Computer literacy 


1.5 


2.0 


6. 


Consumer mathematics 


** 


1 .8 


7. 


Decimals 


1 .6 


** 


8. 


.Diagnosis and remediation 


2.4 


2.0 


9. 


Enrichment topics 


2.3 


1.9 


10. 


Fractions 


1.5 


** 


1 1 . 


Geometry 


1 <5 


1.7 


12. 


Gif tedness 


1.9 


1.7 


12. 


Metric measurement 


2.0 


1.3 


14. 


Probability and statistics 


1 . 1 


1.2 


15. 


Problem solving 


2.3 


2. 1 


16. 


Use of micro-computers 


** 


2. i 


17. 


Vocational "or career mathematics 


** 


1 .8 



♦Computed , using the following values: Not Important — 0, 
Somewhat important — 1, Important — 2, and Essential — 3. 
**This topic appeared only on the other questionnaire. 

\ 

i 



Table 8-5. 

Using the criterion that a mean rating of 1.9 or greater 
would be considered Important, seven of the 12 topics were 
rated as Important by elementary teachers. The seven topics 
were diagnosis and remediation of learning difficulties in 
mathematics, enrichment topics for elementary school mathema- 
tics, problem solving, applying mathematics in everyday 
situations, metric measurement, giftedness, and computation 
with whole numbers. Using the same criterion, secondary 
teachers rated 6 of the 14 topics as Important. The topics 
were problem solving, use of micro-computers, computer litera- 
cy, applying mathematics to everyday situations, diagnosis and 
remediation, and enrichment topics. * 
« 

There were several surprises in the results. Both groups 
of teachers gave probability and statistics mean ratings of 
1.2 or less, which is below the Important category. 
Probability and statistics have been been discussed for inclu- 
sion in the elementary mathematics curriculum. The NCTM had an 
entire strand for probability and statistics at its 1981 *^v. 
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Annual Meeting, and the l 98 1 NCTM Yearbook is Teaching 
Statistics and Probability , With respect to the importance of 
offering a workshop in probability and statistics, the topic 
received the teachers' lowes.t mean rating. 

Secondary teachers gave a mean rating of 1.3 to metric 
measurement; clearly the two groups of teachers view^ the im- 
portance of metric measurement as an in-service topic 
differently. The topic has been in the curriculum for almost 
ten years and literally hundreds of workshops have been pre- 
sented. A possible explanation is that .since parts of the 
system are still being adopted, elementary teachers felt the 
need for updating workshops. 

Another result which was unexpected, was the mean rating 
given, by elementary teachers to computer literacy, especially 
in view of their evaluation of its importance elsewhere in the 
questionnaire. Elementary teachers ranked computer science 
second of eleven disciplines, other than mathematics and edu- 
cation, in importance in their proposed teacher education 
program, and 99% of them said that computer literacy should be 
a topic in the curriculum. The elementary teachers then ranked 
computer literacy eleventh out of twelve topics in importance 
with respect to offering an in-service workshop in the topic; 
however, the mean rating does border on the low side of the 
Important category. This last result may be largely due to the 
fact that 88% of the elementary teachers did not have access 
to computers in their schools. 



8.6 Curriculum Models 



One of the objectives of the l 98 1 Assessment was to pro- 
vide data which would be useful in any future review or 
revision of the mathematics curriculum in this province. 
Chapter 2 contains a description of the way in which the field 
of mathematics affects the contents of .school mathematics and 
the processes for presenting school mathematics. That chapter 
also contains a description of three models for the mathema- 
tics curriculum: the Pure Mathematics model, the Applied 
Mathematics model, and the Basic Skills model. An attempt was 
made in the teacher questionnaires to ascertain the curriculum 
model preferred by the teachers of mathematics. 



Definition of Models 

Items from the questionnaires whose content was, related 
more or less directly to one of the three models were col- 
lected, one collection for each model. The results on the 
items were then subjected to data analyses, including factor 

5 
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analysis. Factor analyses were computed in order to determine 
if the items would cluster in the same sets as those used to 
define the models. 

At the elementary level, the three models had weak to 
moderate reliability, item correlations that were positive but 
weak, and items that clustered in only one identifiable model. 
Since only qne factor was identified at the elementary level, 
no comparisons could be made and further analysis of the data 
was abandoned. 

The results for the elementary teachers are not surpris- 
ing. In Chapter 2, it is pointed out that first, "There would 
not appear to be a distinctively ISanadian model for the school 
mathematics curriculum. " The models used come from what is in 
use in the U. S. However, "It is difficult to determine ^ the 
nature of the curriculum model now prevailing in the United 
States. . .there has been a clear toove away from much of the New 
Math content. It is less clear in what direction the curricu- 
lum is now heading." 

At the secondary level, three factors were ^identified by 
the factor analysis. While the thrfee factors were not identi- 
cal to the three priginal sets, there were many similarities. 

Factor 1 contained nine items: 2 'Applied, 1 £asic Skills- 
Applied/ and 6 Basic Skills. The six Basic ^kills' items doalt 
with consumer and career mathematics. For example, the 
teachers who supported this factor felt consumer mathematics 
should - be emphasized i-n the curriculum, vocational or career 
mathematics is an important in-service topic, and preparation 
in teaching consumer, trade, and industrial mathematics is 
important in a teacher education program. The six Basic Skills 
items which grouped in the factor analysis form a set called 
the Real World factor. 

Factor 2 contained nine items: 8 Pure Mathematics items 
and 1 Applied' item. The 8 Pure Mathematics items dealt with 
the traditional txapics of school mathematics. For example, 
teachers who supported this factor felt preparation in teach- 
ing algtebra and geometry, are important irv a teacher education 
program, teaching students tp identify gieomptric figures and 
solve open sentences are important objectives, and to famil- 
iarize students with the major ideas and processes of 
mathematics was an important qytrall goal for school mathema- 
tics. The 8 Pure Mathemat ics""ftems which grouped in the factor 
analysis form a set called the School Mathematics factor. 

Factor 3 contained nine items: 5 Pure Mathematics items 
and 4 Applied items. The nine, items tended to deal with appli- 
cations of mathematics. For example, teachers supporting this 
factor felt that topics such as urung mathematics to predict 
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and applications to other fields should be emphasized in the 
curriculum. The nine i'tems form a set called the Applications 
factor. The final definitions used in the analyses of the 
curriculum models are* presented in Table 8-6. 



Table 8-6 
Definitions of the Three Factors 



Factor • * Item Numbers 



Real World (7 items) 


12. 


1 


44. 


2 


44. 


T 


48. 


1 




48. 


4 


48. 


14 


65. 


5 






School Mathematics (8 items) 


12. 


3- 


20. 


2 


20. 


3 


20. 


4 




43. 


1 


44. 


1 


44. 


3 


44. 


9 


Applications (9 items) 


46. 


1 1 


48. 


12 


65. 


4 


65. 


6 


65. 


7 


65. 


8 


65. 


10 


65. 


1 1 



65. 12 



Results on Curriculum Model Items *> 

All of the results concerning the three curriculum models 
concern only secondary mathematics teachers. The responses on 
each of the items in the three sets defining the curriculum 
models for all of secondary mathematics teachers were totalled 
and concerted to standardized scores. Each tearher had three 
scores: the total for the Real World factor, che total for the 
School Mathematics factor, and the total for the Applications 
factor. Each teacher was then categorized as supporting one of 
the factors "according to which of his three scores was great-f 
est. There was a relatively even distribution with 36% ot 
secondary mathematics teachers supporting the Real World 
Factor/ 32% supporting the School Mathematics factor, and 31% 
supporting the Applications factor. 

Of the teachers 'who supported, the School Mathematics fac- 
tor, 55% had taught at least eleven years compared to only 30% 
of those that supported the Real World factor and 39% of those 
that supported the Applications 'factor. jOf those who supported 
the Real World factor, 44% had taught five or fewer years, and 
38% of those who supported the Applications factor had taught 
five or fewer years'. Only 24% of secondary teachers who sup- 
ported the School Mathematics factor had taught five or fewer 
. years. Sixty-three percfht of the teachers who supported the 
School Mathematics -factor' were those for whom mathematics re- ^ 
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presented' a majority of their teaching load compared to 57% of 
the teachers who supported the Applications factor and 43% of 
the teachers who supported the Real World factor. Moreover, of 
the teachers who supported the Real World factor, 39% were 
teachers for whom mathematics represented at most only one 
fourth of their teaching load. 

The three groups of teachers were also compared with resr 
pect to their post-secondary mathematics courses. The data 
relating factor preference and post-secondary mathematics ex- 
perience are presented in Table 6-7. 



Table 8-7' 

Model Preference and Post-Secjpndary Mathematics Experience 

(Percent) r 

X 1 1 

\ Model Preference 

\ Description Real School 

, World Mathematics Applications 



Never successfully completed 18 


'3 




5 


a- po6t-secondary mathematics 








course 


18 




24 


Never successfully completed 39 




a mathematics methods course 









Of the teachers who supported the Real World factor, 18% 
had neves successfully completed a post-secondary mathematics 
course and 39% had never successfully completed a mathematics 
methods course. The proportions compare to the 3% and 18%, 
respectively, for teachers who supported the School 
Mathematics factor and 5% and 24%> respectively, for those 
teachers who supported the Applications factor. 

Of those teachers 'who supported the Real World factor, 
46% responded that they would prefer to teach at the junior 
secondary level. Only 28% of the teachers who supported the 
School Mathematics factor preferred the junior secondary level 
while 64% preferred the senior # secondary level. The 
Applications factor, maintaining the middle ground image, had 1 
38% .of its teachers select the junior secondary level and 51% 
select the seniqr secondary level. 

In summary, the Real World factor seems to be preferred 
by teachers with the least experience, who do not' teach mathe- 
matics fulltime, and who would prefer to teach at the junior 
secondary level. In addition, 18% of the teachers who support- 
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ed the Real World factor had never successfully completed a 
post-secondary mathematics course, 39% had never successfully 
completed a course in how to teach mathematics, and barely 
half had attended a mathematics session at a conference or a 
workshop or in-service day in mathematics in the past three 
years. 

On the other hand, the School Mathematics factor seems to 
be preferred by teachers with the most experience, who teach 
mathematics fulltime, and who would prefer teaching at the 
senior secondary^ level. To continue the comparison, only 3% of 
this group had never successfully completed a post-secondary 
mathematics course, only 18% had never successfully completed 
a mathematics methods course,, and almost two thirds had at- 
tended a mathematics session at a conference and a workshop or 
in-service day in mathematics in the past three years. 

The Applications factor lies between the other two. On 
eight of the nine background items on which ther comparison was 
made, the results of . the teachers supporting the Applications 
factor were between the results of the teachers preferring one 
of the other two models. 

The remainder of the items used to organize the data on 
curriculum models dealt with the curriculum, use of computers 
and computer literacy, activities in the classroom, and the 
policy for Students who do not meet the mathematical require- 
ments for the course. 

Teachers were asked to rate the present curriculum with 
respect to how it meets the needs of their students. Of the 
teadhers supporting the School Mathematics factor, 23% rated 
the curriculum Very Well compared to only 14% of the teachers 
supporting the Applications factor and 10% of the teachers f 
supporting the Real World factor. 

What should happen to students who do not meet the re- 
quirements of the coursp? There was strong support among all 
three groups to the effect that the* student should repeat the 
course or take a different course at the same grade level. One 
other fact of interest, 23% of the teachers preferring the 
Real World factor felt the best policy was to send such stu- 
dents to a special class within the schoo* for remedial work, 
compared to only 9% of the teachers preferring the School 
Mathematics factor. The Applications factor was in the middle 
with 18% of its teachers responding positively to the same 
policy. 

All three groups of teachers felt strongly that computer 
literacy should be in the curriculum. The Real World factor 
teachers and the Applications iactor teachers preferred that 
computer literacy be taught as part of several courses, while 
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the School Mathematics factor teachers were split, 33% to 36%, 
between that approach and introducing a course in computer 
literacy. 

Regarding the frequency with which the three groups had 
their students engage in each of eight selected activities, 
there was a strong positive response from all groups for 
Individual work, Solving textbook exercises, and Listening tc 
teacher explanation. 

The two activities on which there were statistically sig- 
nificant differences were«working at activity centres, which 
was used often by only 2% of the ^eachers, and drill on arith- 
metic comoytation. Of the teachers supporting the Real World 
factor, 27% responded Frequently or Very Frequently to the 
activity dril^ on arithmetic computation compared to 23% of 
the teachers supporting the Applications factor, but only 12% 
•of the School Mathematics factor teachers responded- the same 
way. - 



8 . 8 Summary 



The results^ pn the items discussed in this chapter pro- 
vide a description 'of an average teacher. A teacher with all 
the characteristics probably does not exist since the descrip- 
tion is a composite. 

The average elementary teacher of mathematics has taught 
five or more years in a self-contained classroom. It is ex- 
tremely unlikely that this teacher belongs to either the NCTM 
or the BCAMT. However, it is likely that this teacher has at- 
tended a mathematics session at a conference and a workshop or 
an in-service day in mathematics in the past three years. The 
average elementary teacher is. very positive about teaching at 
the elementary level and about teaching* mathematics. 

The average secondary teacher of mathematics has taught 
five or more years, but not necessarily as a full-time mathe- 
matics teacher. It is unlikely that this teacher belongs to 
either the NCTM or the BCAMT. It is very likely, however, that 
this teacher has attended a mathematics session at a con- 
ference and a workshop or in-service day in mathematics in the 
past three years. The average teacher is very positive about 
teaching mathematics and about teaching at the secondary 
level. 

Both -elementary and secondary teachers felt the two most 
important goals for school mathematics are to teach students 
the mathematical concepts and skills required to function as 
enlightened consumers in a technological society and to devel- 
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op in students the ability to think logically*. Both 'groups 

also felt the least important goal on the list was to develop 

the idea that mathematics is the science of abstract, deduc- 
tive structures. 

Teacher Education Program • 

In designing the ideal teacher education program for 
their respective teaching levels, both groups of teachers felt 
the most important areas were those that dealt as directly as ' 
possible with the teaching experience. This included topics 
such' as methods of teaching mathematics, general teaching 
skii's, and practice teaching. Both groups felt the two least 
important areas for a teacher education program were content 
courses in other disciplines and foundation courses in educa- 
tion. It is noteworthy that there wps very' little support 
among the secondary teachers for requiring calpulus in their 
ideal teacher .education program. 

With respect to preparation in specific teaching topics 
and skills in a teacher education program, both groups gave 
high ratings to training in teaching problem solving, techr 
niqu?s of classroom management - and discipline, techniques of 
diagnosis and remediation, 'and teaching applications ctf mathe- 
matics. 1 In addition, the secondary mathematics teachers gave a 
high rating-to teaching metric measurement and teaching the 
structure of mathematics. / 

V 

Elementary teachers felt the most important mathematics 
content area for a teacher* education program was number 
theory; secondary teachers felt algebra was the most impor- 
tant. The only mathematics content * area on which the two 
groups agreed was. the /history of mathematics: both groups 
agreed that it was least important. With respect; to discip- 
lines other than mathematics and education, the two groups 
were in agreement that English and computer science were im- 
portant tp • a teacher education program. Secondary teachers 
ialso felt physics was important to thejr program. * ^ 

In-service Education 

• 

-While fellow teachers was the only group of persons of- 
1 fering in-service assistance that received a high rating from 
the two groups of teachers surveyed, the teachers were able to 
agree on several topics for in-service workshops. Both groups 
rated as important each of the following: diagnosis and reme- 
diation of learning difficulties in mathematics, enrichment 
topics in mathematics, problem solving, applying mathematics 
to everyday situations, and giftedness. To the list, elementary 
teachers added metric measurement and secondary teachers added 
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computer iiteracy. 
Sub-po^ulat i ons 



Among the teachers who teach mathematics at the secondary 
; school level* two sub-groups were identified. The first group, 
-Inadequately Prepared teachers, consisted of teachers who felt 
their mathematics content courses, mathematics methods 
courses, and their other education courses had inadequately 
ptepared them to teach mathematics. Compared to the rest oi 
the secondary teachers, fewer Inadequately Prepared^ teachers 
had attended mathematics sessions at conferences/ fewer had 
attended mathematics workshops or in-service programs, over 
80% of them had not referred to the Guide recently, a majority 
of them had no experience with seven c* the nine groups of- 
fering in-service activities. 

In preparing an ideal ceacher education program for ^c- 
ondary mathematics teachers, 69% of the Inadequately Prep; l ed 
secondary teachers did not rate courses from the department A 
mathematics as Essential. A majority of the Inadequa ly 
Prepared teachers did not rate preparation in the te chin^ of 
algebra as Essential to the preparation of secondary mathema- 
tics teachers. 

The other sub-group identified was Single Mathematics 
Class secondary teachers. Almost half the secondary mathema- 
tics teachers in B. C. have the majority of their workload in 
an ar$a other than teaching mathematics. Ir fact, teachers who 
teach only one mathematics class (Single Mathematics Class 
teachers) represent 30% of the teachers of secondary school 
mathematics. , ^ 

Twenty-three percent of * th* Single Mathematics Class 
teachers had not successfully completed a mathematics content 
course since graduating from secondary school, 55% had never 
had a course in how to teach mathematics, 68% had not attended 
even one mathematics workshop or in-service program in the 
last three years, 71% had not attended a mathematics session 
at a conference in the last three years. The proportion of 
Single ' ithematics Class teachers responding that their stu- 
dents engaged in Drill or arithmetic computation Frequently or 
Very Frequently was over twice as great as the rest of, the 
secondary tejciers. About half of the Single Mathematics Class 
teachers did • '>t use calculators with their mathematics class 
and would nc< ajlow their students to -use them either. „ 

Curriculum Models 
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Since only one model was identified for elementary 
teachers, all* the comparisons of model preference were at -he 
secondary level. Three models were identified at the secondary 
level. A set of items from the questionnaire was used to 
define each model — Real World factor, School Mathematics fac- 
tor, and f '! ioations factor. Each teacher was given a 
composite sc -or e^ch model and categorized as supporting 
the model fcr *nich the scor* was the greatest. 

The - Rc-al World factor teachers were teachers with the 
fewest years of teaching experience, did not teach mathematics 
fulitime\ and preferred to teach at the junior secondary 
level. Of the three groups of teachers, Real World factor 
teachers had the highest proportion who had not completed a 
post-Secondary mathematics content course, had not completed a 
course in how to teach mathematics, and had not attended a 
conference session, workshop or in-service program in mathema- 
tics in the past three years. Of the three groups, Real world 
factor— teachers had the lowest proportion respond that the 
present curriculum was doing very well at meeting the needs of 
their students. 

The School Mathematics factor teachers were teachers with 
the most teaching experience, taught mathematics fulltim3, and 
preferred teaching at the senior secondary level. Of the :hree 
groups of teachers, School Mathematics factor teachers had tne 
lowest proportion who had not completed a post-secondary 
mathematics, content course, had not completed a course in how 
to teach mathematics, and hod not attended a conference ses- 
sion in mathematics in the last three years. Of the three 
groups of teachers, School Mathematics factor teachers^ had the 
highest proportion respond that the present curriculum was 
doing very well at meeting the needs of their students. 

The Applications factor tethers' results were between 
the other two groups on eight of the nine background items. In 
terms of preparation, they were like the School Mathematics 
factor teachers; in terms of teaching experience, they were 
more like the Real World factor teachers. On the other com- 
parisons, their results were equally .different from both of 
the other two groups. 

The three groups had the same preference of what to do 
with students who do not meet the mathematical requirements of 
their course: have such students repeat the course or another 
course at the same level. *ill three groups gave strong support 
to having computer literacy as part of the curriculum (though 
not necessarily the mathematics curriculum). 

All three groups had their students engaged in the same 
three of the eight activities listed. The groups differed on 
the frequency of drill on arithmetic computation. About one 
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fourth of the Real World and Application factor teachers had 
their students engaged in the activity/ of ten compared to .2% 
of the School Mathematics factor teacners. 

The results do support the discussion in Chapter 2 that 
diflerent curriculum models do exist among -teachers. Also, tne 
models are related to certain factors in teachers backgrounds 
and howthey approach teaching mathematics. 
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CHAPTEP 9 
INSTRUCTIONAL PRACTICES 

James M. Sherrill and David F. Robitaiile 

One of the most important parts of the process of teach- 
ina mathematics is what actually transpires in the classr-oms 
where mathematics is being taught. As part of the teacner 
Questionnaires, data were sought concerning the instructional 
practices used in the teaching of mathematics. The results of 
the analysis of those data are the focus of the discolor, 
presented in this chapter. 

9 . 1 Part C — Program Implementation 

The main topics of this section of the questionnaires 
were the use of the curriculum guides, textbooks, and metric 
materials in the implementation of the mathematics program. In 
the discussion that follows, the term "Guide" refers to the 
Mathematics Curriculum G uide Years One to Twelve issued by the 
B Cv Ministry of Educ ation in 1 978 . It is the ttuide that sets 
out the mathematics curriculum that teacher* are expected to 
teach. 

Guide 

Over 80% of the teachers indicated that they had reierrcJ 
to the' Guide in the last year. In rating the comparative in- 
fluence of textbooks, the local curriculum, and the Glide on 
their selection of content for the teaching of mathematics, 
the teachers felt the Guide was the most important, with two 
thirds of the teachers' rating it as either Important or 
Essential. 

One result related years of teaching experience and the 
relative importance the teachers give textbooks and the local 
curriculum when selecting course content. The more teaching 
experience a teacher has the less likely it is that tne 
teacher will consider the textbook Essential^when selecting 
mathematics course content. Thirty-five percen^of elementary 
teachers with one to two years of experience rated textbooks 
as Essential while only 18% of the elementary/ teachers with 
eleven to fifteen years of experience did so. Als o of int J^st 
is the finding that senior secondarj^tg^ebexs/rated the text- 



ERIC 240 doQ 



Instructional Practices 

241 



book as important or Essential more often than junior 
secondary teachers. 

The teachers were asked to read each * of ten statements 
concerning the Guide, and curriculum guides in general, and to 
indicate how strongly they agreed or disagreed with each 
statement. The results are presented in Table 9-1. 



Table 9-1 
Opinions About Curriculum Guides 
(Percent) 



Nega t i ve Pos i t iye 
Statement Response* Response 

E** S E S 



1. No curriculum guide is needed 

2. The format of the current Curric- 
ulum Guide is adequate as it is 

3. The format of the current Curric- 
ulum Guide needs to be revised 

4. Topics in a curriculum guide should 
be listed separately for each grade 

5. A curriculum guide should contain a 
suggested teaching order for topics 
for a grade 

6. A curriculum guide should include 
recommendat ions* for appropriate 
methods and materials 

7. Time allocations should be suggested 
for each topic in a curriculum guide 

8. Minimal objectives for each grade 
should be specified in a curriculum 
guide 

9. For each 'grade, a single textbook 
should be adopted as the basic 
textbook in mathematics 

10. Any future curriculum guide should 
be supplemented with one or more 
resource books 

♦Negative Response is Disagree or Strongly Disagree and 

Positive Response is Agree or Strongly Agree 
**E-- Elementary teachers, S--Secondary teachers 



91 


90 


5 


6 


29 


32 


'51 


45 


31 


28 


38 


41 


10 


1 1 


83 


74 


16 


2-0 


76 


70 


12 


14 


80 


74 


31 


15 


60 


76 


8 


4 


86 


91 


58 


50 


34 


39 


4 


3 


82 


83 



There was strong support for the idea of having a curric- 
ulum guide, with 90% of the teachers jiving a negative 
response to the statement "No curriculum guide is needed." The 
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teachers gave a strong positive response that a guide should 
be supplemented with/one or more resource books (82%) , should 
specify" the minimal objectives for each grade (90%), 'should 
list the topics to be taught separately for each grade (79%), 
should include recommendations for Bppropriate methods and 
materials (77%)., and should suggest a teaching order for 
topics for a grade (73%). While the response was positive 
toward the suggestion that a curriculuir guide should contain 
time allocations for each topic, 16% more of secondary 
teachers than elementary teachers agreed. There was only mode- 
rate support for continuing to adopt more than one basic 
mathematics textbook for a given grade or course. 

Thouah teachers had rather strong opinions about what ^ a 
curriculum guide should do, there was only slight support for 
'revising the~£ormat of the current Guide. This result may be 
aj\ example of one of the factors discussed in the introduction 
to Chapter 8. All four suggestions for what a curriculum guide 
shouid do, £hat the Guide does not do, received positive res- 
ponse ranging |rom 67% to 82% in favor; however, the teachers 
were split over whether the Guide should, be revised. 

Looking at the data on what a curriculum guide should do 
when the replies are grouped by years of teaching experience 
yielded some persistent findings. Less experienced elementary 
teachers (1-2 years) gave a more positive response than the 
rest of the elementary teachers that a guide should include 
the teaching order and time allocations for. topics and recom- 
mendations for methods and materials/ The same finding was 
true for secondary teachers with respect to the guide in- 
cluding recommended methods and materials. Another finding 
concerning years of teaching experience vas that a higher pro- 
portion of more experienced secondary teachers ,(six or more 
years) responded that the Guide should be revised. 

In the Guide are listed five major cognitive goals for 
the mathematics curriculum. Teachers wer* ( asked to rate these 
according to how important they considered those gpals to be, 
using the descriptors Not Important (0") , .Somewhat Important ( 1 ) , 
Important (2) , and Essent ial ( 3 ) . The mean ratings of the two 
teacher groups are presented ia Table 9-2. 

The results show that, of the major cognitive goals 
listed in the Guide, two were considered especially important 
by teachers. Over half of them said that it is essential that 
the mathematics program enable students to identify, and use 
the basic properties and operations of the real number system. 
Almost half said that it is essential that the, mathematics 
program enable students to apply knowledge of mathematics to 
familiar physical or environmental situations in order to con- 
struct a descriptive mathematical model of the situation or to 
solve a problem arising from the si tuat ion . All five major 
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Table 9-2 
Ratings or Cognitive Goals 



The mathematics program will Mean Rating* 

enable the student: Elementary Secondary 



1 . 


To identify and use the basic 
properties and operations of 
the real number' system 


2. 


7. 


2. 


5 


2. 


Tc identify common geometric figures 
and demonstrate a knowledge of their 
basic properties 


1 . 


7 


1- 


0 ' 


3. 


To transform given numerical and 
algebraic .expressions into 
equivalent expressions 


1 . 


7 


2. 


0 


4*. 


To solve open sentences of various 
types and degrees of complexity 


2. 


0 


2. 


1 


5. 


To apply knowledge of mathematics to 
familiar physical or environmental 
situations in order to construct a 
descriptive mathematical model of the 
situation or to solve a problem 
arising from the situation 


2. 


4 


2. 


3 



*The mean rating was computed using the following values: Not 
Important — 0, Somewhat Important — 1, Important — 2, and 
Essential — 3. 



cognitive goals were rated Important or Essential by over 60% 
of the teachers. In addition, over 96% felt that the list of 
major cognitive goals coincided Quite Well or Very Well with 
their views of what the major cognitive goals of the mathema- 
tics curriculum should be. 

Textbooks 

Over 70% of the Grade 1 to 6 teachers indicated that they 
use Investigating School Mathematics (ISM) as their basic text- 
bo ok~wTth~7naoBitTo!iaTT4^^ book as a supplementary 
textbook. Only 5% of the Grade 1 to 6 teachers were not using 
ISM. The second most commonly used basic text at the elemen- 
tary level was Heath Elementary Mathematics , but only 18% of 
the Grade 1-6 teachers used it as a basic text Over 60% of 
the Grade 1 to 6 classes were not using Project Mathematics at 
all. 
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At the Grade 7 level, 74% of the teachers indicated that 
they use School Mathematics J (SMI) as their basic textbook. 
This is 2.5 times more teachers than were using any other 
textbook as their basic text. An additional' 16% of the Grade 7 
teachers were also using SMI as a supplementary textbook. Only 
10% of the Grade 7 classes were not using SMI. Mathematics I 
was used as a basic .textbook by 30% of the Grade 7 teachers. 1 

There are three prescribed textbooks for the Mathematics 
8 course. F6rty percent of the Grade 8 mathematics teachers 
indicated that they use Mathematics II as their basic text- 
book, with an additional 27% of the teachers using it as a 
supplementary or resource textbook. Thirty-five percent indi- 
cated that School Mathematics II was their basic textDook . and 
another 33% of the teachers list it as a supplementary or re- 
source textbook. The other currently adopted Mathematics 8 
textbook, Essentials of Mathematics 2 , was listed as a basic 
textbook by only 7% of the teachers. Another 30% used it as a 
supplementary or resource textbook. 

For Mathematics 9, Mathematics for a Modern World, Book 1 - 
was predominant, having been listed as the basic text oy 60% 
of the teachers. Modern Algebra, Book 1, Modules 1, 2, 3, was 
listed as a basic text by 29% of the teachers. The other three 
^ currently adopted Mathematics 9 textbooks were listed as a 

'basic text by less than 10% of the teachers. 

In Mathematics 10 three books were used as basic texts by 
more than 20% of the teachers.. Leading the list was 
Mathematics for a Modern World, Book 2 (56%) , followed by 
Modern Algebra, Book 1 , Modules 4, 5, 6 (29%) and Business and 
Consumer Mathematics (22%) . Mathematical Pursuits, Two was 
listed as a basic text by only 0.2% of the teachers. 

In Grade 11 there are three courses: Algebra 11, Consumer 
Mathematics 11, and Trades Mathematics 11 , but the last two 
have -relatively small enrollments. For Algebra 11 Using 
Advanced Algebra was listed as the basic text by 76% of the 
teachers, and only 8% of the teachers indicated that they did ' 
not use this text at all. Twenty-three percent of the teachers 
listed Modern Algebra and Trigonometry , Book 2 as their basic 
text with another 50% of the teachers listing it as a supple- 
mentary resource text for their Algebra 11 courses. 



t 1 The total percentage exceeds 100% because schools are en- 
4 couraged to adopt more than one of the prescribed texts for 
each grade. 
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The Consumer Mathematics 11 market was sr: it between 
Business and Consumer Mathematics , with 38% 15 cirfg it as a 
basic text and 24% using it as a supplementary text, arid 
Contemporary Business Mathematics , with 35% listing it as a 
basic text and 22% using it as a supplementary text. 

Basic Mathematics Simplified was listed as a basic text 
by 52% of the Trades Mathematics 11 teachers compared to 16% 
listing Practical Problems in Mathematics Series . 

In Grade 12 there are. also three basic courses: Algebra 
12, Geometry 12, and Probability and Statistics 12. There are 
five textbooks on the Algebra 12 list, but only two were in 
widespread use. Using Advanced Algebra was listed as a ^asic 
text by 60% of the teachers, with an additional 20% of the 
teachers using it as a supplementary text. Modern Algebra and 
Trigonometry , Book 2 was listed as a basic text by 44% cf the 
.teachers, but another 36% listed it as a supplementary book. 
* Pre-calcul us Mathematics was the third most commonly listed 
basic text with only 13% of the teachers saying that they use 
it as the basic text. 

Only one text is prescribed for Geometry 12, and only one 
for P/robability and Statistics 12. Twenty-four percent of the 
Geometry 1 2 teachers said they used Geometry (B.C. Metric 
Edition) as the basic text for rhe course, and only 1 9% of the 
Probability and Statistics 12 teachers said they used 
Probability and Statistics as the basic text for that course. 
About 56% of the teachers in each course said they did not use 
the prescribed text at all. 

Metric Reference Material 

Teachers were asked which of the Ministry-provided metric 
reference materials they had used, how they had used the ma- 
terials, and how often. Three out of every eight elementary 
teachers and three out of every five secondary teachers had 
used none of the seven metric reference materials listed on 
the questionnaire. About one third of the elementary teachers 
had used Introduction to the Metric System or A Pocket Guide 
To Metrics . About one fourth, of the teachers had used 
Practical Activities for Introducing the Metric System in the 
Elementary Grades or A Metric Familiarization Workshop . The 
most commonly used item on the list for the secondary 
teachers, A Pocket Guide to Metrics , was listed as having been 
used by only 23% of the teachers. These results may be due to 
,the availability of 1 other metric reference material, to the 
fact that mathematics textbooks are metric, or to a belief by 
teachers that students' prior training in the metric system 
makes using the metric reference materials unnecessary. 
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Required Courses and Specialists 



The final two items in the Program Implementation section 
concerned the highest grade in which all students should be 
required to take mathematics, a^d the -levels at which mathema- 
tics should be taught by a specialist. Fewer than 3% of the 
teachers felt that the last year of required mathematics 
should be any one of Grades 1 to i, 

Teachers' opinions differed as to whether Grade 10, 11<, 
or 12 should be the highest grade mathematics is required as 
is shown in Table 9-3. 



Table 9-3 

Highest Grade For Required Mathematics 
(Percent ) 



Grade * Teaching Level 

Elementary Junior Secondary Senior Secondary 



10 18 - 26 30 

11 . .13 36 48 

12 62 32 18 




Si:cty-two percent of elementary teachers felt mathematics 
should be required every year f Grades 1 to 12. Two thirds of 
the tethers agreed that whether Grade 11 or 12 is* the last 
year, mathematics should be required of all students beyond 
the current Grade 10 level. Interestingly, the proportion of 
junior secondary teachers who listed Grade 12 as the highest 
year was almost double the proportion of senior secondary 
teachers who did so._ * £ 

There was strong support among teachers for requiring 
that secondary school mathematics be taught by a specialist. 
On the other hand, teachers still feel that primary level 
mathematics should be taught by generalists. Only 16% of the 
elementary teachers and 26% of the secondary teachers felt 
primary level mathematics should be taught by specialists. 
Support was stronger, 32% of the elementary teachers and a 
majority (52%) of the secondary teachers for having interme- 
diate level mathematics taught by specialists. 

There was one item in the Program Implementation section 
that appeared only on the secondary teachers form of the ques- 
tionnaire. That item concerned three ways of organizing the 
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secondary program in mathematics. Teachers were asked to res- 
pond by marking which organization they felt was most appro- 
priate for the junior secondary program and then for the 
senior secondary program. The teachers responded that for both 
the junior and / senior secondary program, the organization they 
preferred was the one that allowed different programs, with 
classes yrouped by ability. Such 'an organization was preferred 
by 58% of the teachers fo' the junior secondary program and by 
86% for the senior secondary program. Given such a strong 
preference at the senior secondary level, it is not surprising 
that thejocher two organizational patterns received little 
support, less than 9% in fact. For the junior secondary level, 
on the other hand, 23% of teachers preferred an organization 
which required all students to follow the same basic course 
but still used ability grouping for classes. 

9.2 Part D — Calculators and Computers 



Section D,' Calculator and Computer Use, dealt mainly with 
availability and use of calculators and computers. There were ; 
items which dealt with the levels at wtyich students should be 
allowed to use calculators and be introduced to computers, how 
computers are used in schools and how computer literacy should 
be handled in the B. C curriculum. The last subsection in 
Part D of the questionnaire contained items on the micro-com- 
puter specifically. The micro-computer items dealt with 
teacher access to mi^ro-computers and organization of micro- 
computer workshops. 

Calculators , 

Over 9p% of the teachers felt that students should be 
permitted to use calculators in mathematics classes at . some 
level. The support for allowing students to use calculators 
was strongest for the senior secondary mathematics classes, 
over 80%, and a majority of the teachers supported student use 
of, calculators in junior secondary mathematics classes. Over 
one third of the elementary teachers felt that students should 
be allowed to use calculators in Grades 4 to 7, but there was 
very little support among secondary teachers for permitting 
students in Grades 4 to 7 to use calculators. There was very 
little support among teachers for students using calculators 
in Grades 1 to 3 mathematics classes. 

Computers in the Classroom 

Not surprisingly, a much higher proportion of secondary 
teachers than elementary teachers indicated that a computer 
was~available in their schools for instructional purposes, 61% 
to 12%. Of thJ r2% of elementary teachers, three fifths indi- 
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cated that the computer .was used in some mathematics classes. 
About one half said that the computer was used in some class 
other than mathematics pr computer sciepce, and 45% of them 
said that the computer was used by a computer club or other 
extra-curricular groups. Of the 61% of the secondary teachers 
who had a computer available to them, 68% said that it was 
used in a computer science course; 64% said that it was used 
in some mathematics classes; 62% said that it was u*ed by a 
computer club or other extra-curricular group; 43% responded 
that it was used in some classes other than mathematics or 
computer science. Th'e uses the two teacher groups make of the 
computer in their mathematics classrooms are quite different 
as is shown in Table 9-4. 



Table 9-4 
Uses of Computers 
(Percent ) 



Uses 5 Elementary Secondary 



Computer is used as a teaching tool 

to demonstrate concepts 30 45 

Students use the computer for 

drill and practice 83 30 

Students learn computer programming 33 68 

Students use the computer to solve 

problems that are a normal part 

of the mathematics course 27 37 

Students use the computer to solve 
enrichment problems that are an 
optional part of the mathematics^ 
course 



43 33 



ERiC: 



Only 24% of elementary teachers that had. computers avail- 
able made use of computers in their classrooms. By far the 
most common (83%) use made of computers by elementary teachers 
was for drill and practice,, Forty-three percent at the elemen- 
tary teachers who used computers in their mathematics classes 
did so for enrichment purposes. 

It should be noted that the elementary teachers who used 
the computer in their mathematics classes represented less 
than 3% of elementary teachers responding to the question- 
naire. However, it should also be noted that almost 70% of the 
elementary teachers responding to the questionnaire felt that 
students shot Id be introduced to computers by Grade 7. This 
result combined with the Result that 99% of elementary 
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Table 9-6 " / 
Instructional Uses of Computers in Secondary School 

(Percent) 



The computer is used 1S77 1981 



by 


extra-curricular groups 


34 ' 


62 


in 


some mathematics classes 


69 


64 


in 


a computer science' course 


62 


68 




other classes 


34 • 


43 



9.3 Part E-~Assessment and Testing 



Part E of the questionnaire consisted of items pOncerning 
the impact of the 1 977 B. C. Mathematics Assessment 1 ?nd the 
usb .of achievement tests published by the Ministry- of 
Education-and standardized tests in mathematics. The secondary 
questionnaire also contained an item concerning placement 
tests in mathematics. 

Assessment Reports 

As is shown in Table 9-7, a higher proportion secon- 
dary -teachers than elementary teachers had read one or more of 
the reports of the 1977 Assessment. This comparison should 



Table 9-7 

Percent of Teachers Who Have Read A 1 977 Assessment Report 



Publication(s) 




Elementary 


Secondary 


» 




Teachers 


Teachers 


District Interpretation 


Report 


19 


31 


Sununaryf Report* 




■20 


34 


Test* Report 




22 


33 


Instructional Practices 


Report 


5 


• 15 


None of tme above 




66 < 


53 



come as njo surprise. Mathematics is the secondary teachers' 
major professional -interest . The. elementary teachers, on the 
other hand, ar$ generalises with interests in several school 
subjects and mathematics represents less than one fourth of 
the workload for over 80% of them. However, over one third of 
the elementary teachers # and almost half of the secondary 
teachers had read af,, least one of the reports. It is somewhat 
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* 

disappointing that only 1 0% of the teachers had read the 
report that dealt specifically with the way in which mathema- 
tics is taught. 

Teachers were asked to rate tne degree of impact the re- 
sults and recommendations of the 1 977 Assessment* had. One of 
the direct results of not having read any of the reports is 
one does not know what impact, if any, the Assessment has had. 
Ov*»r the eioht suggested areas, the percent of teachers res- 
ponding "I ClOn't knov " ranged trom 40% to 50% for secondary 
teachers and 46% to 54% for elementary teachers. 

For five of the eight areas more w*achers felt the 1 977 
Assessment had had impact than felt that it had had no impact. 
The five were the areas dealing with curriculum emphasis, sup- 
plementary materials, remedial services, evaluation and 
instructional practices. Whether these results reflect the 
true state of affairs or whether the areas on which the B. C. 
Mathematics Assessment has had impact have not been communi- 
cated to the teachers is unknown. 

Almost 40% of th2 teachers felt that the results and rec- 
ommendations of the 1977 Assessment had had some impact on 
their own teaching. Since about 40% of the teachers had read 
one of the 1977 Assessment reports, it is diffi It to inter- 
pret this finding. It may be that almost every teacher who had 
read one of the reports felt the results and recommendation 
had had impact on their teaching. 



Use of Tests 



9 
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Teachers were asked if they had used two typer of tests; 
standardized tests and the curriculum-based achievement tests 
produced by the Ministry of Education. The curriculum-based 
achievement tests (Mathematics Achievemert Tests) were pro- 
duced in a Ministry-sponsored project f the Mathematics: 
Achievement Test Project. 

The Mathematics Achievement Tests were produced to try to 
a*eet a need among mathematics teachers for tests that were 
based on the B. C. curriculum. Mathematics Achievement Tests 
ve-e created for three levels (3/4, 7/8, 10/11). At any one 
level, 3/4 for example, the tests were designed for achieve- 
ment evaluation at the Grade 3 level and diagnostic purposes 
at the Grade .4 level. 

Since the tests were designed for use only at specified 
grade levels, the data were analyzed to determine what pei 
centage of the Grade 7 and 8 teachers, for example, used the 
Grade 7/8 applications test. Vhe data in Table 9-8 are based 
on *he number of Gradr 3 and 4 teachers for the three Grade 
3/4 tests; Grade 7 and 8 teachers for the five Grade 7/8 
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tests; Mathematics 10 and Algebra 11 teachers for the Grade 
10/11 Algebra test; Mathematics 10, Algebra 11 , and Geometry 
12 teachers for the Grade 10/11 Geometry and Measurement test; 
Mathematics 10, Algebra 11, and Consumer Mathematics IV 
teachers for the Grade 10/11 Consumer Mathematics test; 
Algebra 11 and Algebra 12 teachers for the Algebra 11 test; 
Algebra 12 teachers for both the Algebra 12 (BCAt f Version) 
test and the Algebra 12 (Revised) test. The difficulty in this 
approach at the elementary school lte\el,is split classes. A 
teacher might have a split Grades 2 and 3 class, be listed as 
a Grade 2 teacher, have used the tests, bui would not be 
counted. At the secondary school level the difficulty is the 
teacher that teaches several different mathematics courses. A 
person who teaches both Grade 8 and Grade 12 may have identi- 
fied himself as a Grade 8 teacher, but marked that he had used 
the Algebra 12 (BCAMT Version), such a teacher could no 1 " be 
counted in the rate of use for the test. For that reason, the 
data in Table 9-8 should be considered as conservative esti- 
mates of the 'actual usage of the tests. 



Table 9-8 

Use of Mathematics Achievement Tests 



Tests 



Percent 



Grade 3/4 
Grade 3/4 
Grade 3/4 

Grade 7/8 
Grade 7/8 
Grade 7/8 
Gjade 7/8 
Grade 7/8 

Grade 10/1 1 
Grade 10/1 1 
Grc ^ 10/1 1 
Algebra 11 
Algebr. 12 
Algebra 12 



Sets and Numbers 1 

Operations with tyiole Numbers 

Geometry and Measurement 

\ 

Sets and Numbers \ 
Operations with Whole Numbers 
Operations with Rational Numbers 
Geometry and Measurement 
Applications 



Algebra 

Geometry 

Consumer 



and Measurement 
Mathematics \ 



(BCAMT Version} 
(Revised) 



32 
37 
27 

26 
33 
30 
25 
23 

38 
27 
27 
52 
54 
55 
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Since the Ministry originated ♦•.He project that produced 
the tests bfrause of requests from teachers for valid and re- 
liable tests linked to the B. C. Curriculum, it is not 
surprising that such a large segment of the teachers is using 
them. The rate of usage for each Grade 3/4 and Grade 7/8 test 
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listed in Table 9-8 makes them second only to the Canadian 
Test of Basic Skills in ure in the Grade 2, Grade 4, Grade 7, 
or Grade 8 classrooms in P C. The rate of usage for the Grade 
lO/ll tests, Algebra 11 test, and the two Algebra 12 tests 
make them the most commonly used tests in the Grades 10-12 
mathematics classrooms . 

While the Mathematics Achievement Tests were designed to 
be used by specific groups of teachers, there are standardized 
tests available that have test forms for each of the grade 
levels. Teachers were asked which standardized tests, from a 
list of eleven, they used in their classes. The results are 
presented in Table 9-9. 



Table 9-9 

Percentage of Teachers Using Standardized Tests 



Elementary Secondary 



1 . 


California Achievement Test 


2 


1 


2. 


Canadian Test of Basic Skills 


58 


13 


3. 


Comprehensive Test of Basic Skills 


4 


2 


4. 


Iowa Tests of Educational Development 


1 


1 


5. 


Key Math 


4 


2 


6. 


Metropolitan Achievement Tests 


1 1 


2 


7. 


Sequential Tests of Educational 








Progress (STEP) 


0 


1 


ti. 


Stanford Achievement Tests 


17 


6 


9. 


Stanford Diagnostic Mathematics Tests 


7 


8 


10. 


Tests of Academic Progress (TAP) 


0 


1 


1 1 . 


Test accompanying the textbooks 


42 


25 


12. 


None 


21 


56 



The only test in common use in the elementary classrooms 
was the Canadian Test of Basic Skills which had been uued by 
58% of elementary teachers. Forty-two percent of teachers used 
the tests that accompany the various mathematics textbooks 
used in Grades 1 to 7. Twenty-one percent of teachers had not 
used any of the standardized tests that were listed. 

Over half of secondary teachers had not used any of the 
standardized te^ts on the list. About one fourth of secondary 
teachers used the tests which accompany the various mathema- 
tics textbooks used in Grades 8 to 12. Of the standardized 
tests listed by name, the Canadian Test of Basic Skills was 
used most often, but by only 13% of secondary teachers. 
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Secondary teachers were also asked whether or not a test, 
analogous to the English Placement Test, should be used for 
mathematics to determine university placement. A majority 
(53%) of the secondary teachers were in favor of such a test. 



9.4 Part H — Class-Specific Information 



The final part of the questionnaires contained items con- 
cerning a specific mathematics class. Teachers identified one 
specific mathematics class and responded to the items in Part 
H with that class in mind. 

After the class was identified, several items were used 
to describe the ability level of the class, the class size, 
the frequency of certain types of instructional activities, 
activities used in the last meeting of the class, the use of 
textbooks, and the use of calculators. Also included were 
items that dealt with time to prepare the lesson for che pre- * 
vicus meeting of the class, time to grade the last homework 
assignment, and an estimate of how long students needed to 
complete the last homework assignment. Teachers rated the im- 
portance of different evaluation techniques and what should 
happen *f students are not successful in fulfilling the mathe- 
matics requirements for the class. Other items dealt with the 
effectiveness of the prescribed curriculum, which topics in 
the curriculum are being emphasized in the class, and to what 
degree each of the same topics should be emphasized. 

Elementary teachers were also asked, in Part H, to res- 
pond to items concerning the amount of mathematics instruction 
the class receives and whether the time allowed for mathema- 
tics instruction is sufficient. 

Class Description 



Elementary teachers tended to judge their clais' mathema- 
tical ability to be "about the same" as other classes at the 
same grade level more often than secondary mathematics 
teachers (64% to 5l%>. Both groups of teachers felt the range 
of mathematical ability in their specified class was either 
Fairly Wide or Very Wide with more than 80% of the teachers 
responding in one of those categories. The average class size 
ranged from twenty-one to twenty-six. The average primary 
class was 21 students, the average intermediate class was 25 
students, the average junior secondary class was 26 students, 
and the average senior secondary class was 25 students. The 
average class size for the elementary grades was 23.1, down 
from 25.0 in 1977. The average class size at the secondary 
level was 25.6, down from 29.3 in 1977. 
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One should keep in hind when comparing the 1981 and lS77 
results in this section that 1981 teachers were responding 
with one particular class in mind. For elementary teachers 
this restriction has no effect, but for a secondary mathema- 
tics teacher the specified class may, in some ways, be very 
different from the rest of the teacher's classes. 

On the average, an elementary class has mathematics for 
five periods in each five-day week, and each period is about 
40 minutes long. Some elementary teachers felt they needed 
more time to teach the mathematics to their classes. The pro- 
portion of teachers that felt they needed more time was much 
greater than the proportion who felt they had more than enough 
time. 

Classroom Activities 

Both groups of teachers rated each of eight activities 
with respect to how frequently each activity was used in their 
mathematics class. The results are shown in Table 9-10. 



Table 9-10 
Use of Instructional Time 
(Percent) 



Activities Elementary Secondary 

Not Used* Used** Not Used Used 



1 . 


Oral work 


1 


82 


8 


56 


2. 


Individual work 


2 


86 


3 


91 


3. 


Small group work 


18 


39 


45 


20 


4. 


Solving textbook exercises 


7 


77 


3 


88 


5. 


Working on creative 












mathematics projects 


40 


12 


68 


4 


6. 


Listening to teacher 












explanation (demonstration) 


1 


77 


1 


82 


7. 


Working at activity centres 


49 


17 


93 


1 


8. 


Drill on arithmetic 












computation 


5 


77 


46 


21 



♦Percent of teachers responding Never or Rarely. 
**Percent of teachers responding Frequently or Very 
Frequently. 



Individual work, oral work, solving textbook exercises, 
and listening to teacher explanation (demonstration) were used 
often by a majority of teachers. In addition, over three 
fourths of elementary teachers had their students engaged in 
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drill on arithmetic computet ion -quite often. Forty-six percent 
of secondary mathematics teachers responded that their stu- 
dents Rarely or Never engaged in drill on arithmetic 
computation ( this percentage is 70% for senior secondary 
mathematics teachers). 

One surprising result was that neither "tjroup nade fre- 
quent use of Small group work or Working at activity centres. 
It appears that the students sitting at their desks, listening 
to the teacher, then solving textbook exercises is not an un- 
realistic description of mathematics classrooms at both the 
elementary and secondary levels. 

In 1 977 teachers were asked to rate the same eight acti- 
vities with respect to how frequently their students engaged 
in each. The results for both years for both groups of 
teachers are presented in Table 9-11. 



Table 9-1 1 

Frequency of Use of Selected Activities 
(Percent) 



Activity Elementary Secondary 

1977 1981 1977 1 98 1 



Oral work 


81* 


82 


56 


56 


Individual work 


81 


86 


82 


91 


Small group work 


45 


39 


19 


20 


Solving textbook exercises 


75 


il 


87 


88 


Working on creative mathematics projects 


13 


12 


4 


4 


Listening to teacher explanation 










(demonstration) 


83 


77 


87 


82 


Working at activity centres 


18 


1 7 


0 


1 


Drill on arithmetic computation** 


~8 


77 


39 


21 



♦Percent of teachers marking Frequently or Very Frequently. 
**On the 1977 elementary form the activity was "Drill on basic 
number facts". 



The interesting finding that exists in the data for both 
groups is how little change there has been. This is particu- 
larly true of the data for the elementary teachers. The most 
extreme changes in the data for the elementary teachers oc- 
curred for listening to teacher explanation (demonstration) 
and small group work, both of which had 6% fewer teachers res- 
pond Frequently or Very Frequently than in 1977* While a 6% 
shift may be statistically significant, it is not educational- 
ly significant. The significance of the data for the 
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elementary teachers is that little or no change has occurred 
since 1977. 

For secondary mathematics teachers there was a 9% in- 
crease from 1 977 to 1 981 in the level of support for 
individual work. The largest shift in all the data, however, 
reflects how unimportant or inappropriate the secondary mathe- 
matics teachers consider drill on arithmetic computation to be 
for secondary mathematics students. In 1S77 drill on arithme- 
tic computation received weak support, with only 39% of the 
sample marking Frequently or Very Frequently; in 1 98 l the 
level of support was at barely half that level with only 21% 
of the sample responding the same way. 

For some items in Part H use was made of the concept of 
responding to an item with respect to only the last meeting of 
a class. The following statement appeared before those items: 



Several of the following questions ask for 
information about the last period you had with 
this class. While your response for this last 
period may not be typical of what you usually 
do, the sum of responses from all teachers 
will provide a representative picture for the 
entire province. 



If only one teacher were responding to each question, one 
could get an atypical response. For example, in responding to 
the item concerning lesson preparation time, the last lesson 
might have been a chapter review and only took five minutes to 
prepare. One can see how a person could think that the results 
might show that teachers take only five minutes to prepare for 
their mathematics classes when normally that very teacher 
might take 3-4 times as long to prepare a lesson. In the 
actual data, it turns out that 59 elementary teachers res- 
ponded with f ive minutes, but 850 elementary teachers 
responded to the item, not just one. Given that a large number 
of teachers are responding, each to their last period with 
their specific class, the result is a representative picture 
for the entire province. 

It took the secondary mathematics teachers longer than 
the elementary teachers to prepare the lesson for their last 
period with the specified class (24 minutes to 18 minutes). 
Not surprisingly, the last homework assignment made in the 
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specified class took the average elementary student less time 
to work (19 minutes compared to 30 minutes) and the elementary 
teacher less time to grade (29 minutes compared to 43 
minutes). It is alsc worth noting that 30% of the elementary 
teachers responded in a way that is interpreted to mean that 
they had not given any homework assignment in the specified 
class. 

Both groups of teachers were presented with a list of 
eight activities that are used ir. mathematics classes. The 
teachers were asked to respond with tne percent of their last 
period with the specified class that was spent in each activi- 
ty. The most common response for each activity is presented in 
Table 9-12. 



Table 9-12 
Percent of Time Spent on Activities 
(Mode) 



Activity Elementary Secondary 



1 . Large group instruction on a new topic 20* 20 

2. Small group instruction on a new topic 10 10 

3. Individual instruction on a new topic 10 10 

4. Supervising seatwork on a new assignment 20 20 

5. Correcting previous assignments 10 10 

6. Giving tests or quizzes 10 10 

7. Reviewing previously taught material 10 10 

8. Other 10 10 



TOTAL 100 100 



*In describing each activity for one class, the mode was zero 
in 7 of the 8 instances. The mode reported in the table is 
the mode excluding all teachers who did not use the activity 
in the last class. 
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The mode for elementary teachers is exactly the same as 
the mode for secondary mathematics teachers for each of the 
eight activities. Elementary classes in mathematics and secon- 
dary mathematics classes appeared to be very similar with 
respect to the percent of time spent on each of the eight ac- 
tivities listed. The most common activities were large group 
instruction on a new topic and supervising seatwork on a new 
assignment. 

There can be little doubt as to the major use teachers 
made of textbooks. Both the elementary and secondary teachers 
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responded overwhelmingly that the major use they made of the 
textbooks was for exercises. If, as it appears, the overwhel- 
ming majority of teachers use the textbook only as a source of 
exercises, then the current textbook type should be changed. 
It appears. as if the student is not expected to read his text- 
book (which was a finding- in the 1$77 Assessment), but only 
solve the exercises. 

Evaluation 

Teacher" responses gave clear results with respect to 
which evaluation techniques the teachers consider important. 
The results from the two groups are presented in Table 9-13. 



Table 9-13 
Evaluation Techniques Used in Class 
(Percent ) 



Percent of Teachers Responding 
Evaluation Technique Important or Essential 

Elementary Secondary 



1 . 


f 

Teacher observations of students' 








performance 


96 


64 


2. 


Teacher-prepared tests 


89 


98 


3. 


Tests prepared by school 




33 




personnel 


19 


4. 


Tests prepared by district office 








personnel 


19 


9 


5. 


Ministry-supplied classroom 


19 


14 




achievement tests 


6. 


Tests accompanying mathematics 




19 




series 


46 


7. 


Commercially-produced 


16 






standardized tests 


5 



9 
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Teachers considered teacher-prepared tests and teacher 
observation of students' performance to be the two most impor- 
tant evaluation techniques. These two techniques were the only 
two given a high rating by a majority of teachers. Almost 90% 
of elementary teachers rated both teacher observation of 
students 1 performance and teacher-prepared tests as Important 
or Essential. Secondary teachers rated teacher observation of 
students* performance second but almost one third fewer secon- 
dary teachers rated it Important or Essential compared to 
teacher-prepared tests, which is clearly their first choice. 
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Given that 93% of the teachers rated teacher-prepared 
tests as Important or Essential and 81% rated teacher observa- 
tions similarly, efforts must be made that teachers receive 
training in test construction and observation techniques. 

What to do with students who are evaluated as being un- 
successful in fulfilling the mathematics requirements for the 
specified course was addressed by both groups of teachers, but 
with different items. There are more choices as to what one 
can do with such students at the secondary level. Tne results 
on both items are presented in Table 9-14. The last three sug- 
gested policies listed in Table 9-14 appeared on the secondary 
form only. 



Table 9-14 

Recommended Policy for Students Who Fail 
Requirements 
(Percent) 



Policy Level of Support 

The Student should... Elementary Secondary 

...go to a special class within the school 

for remedial work 
...go to a special school for remedial work 
...proceed to the next higher grade level 

with their classmates 
...repeat the course 
...repeat the entire grade 
...not be permitted to take any more 

mathematics courses 
...take a different mathematics course at 

the same grade level 
...proceed to the next higher mathematics 

course with their classmates 



75 


17 


0 


1 


16 


3 


9 


49 


0 


C 


* 


1 


* 


28 


* 


1 



♦Appeared on the secondary questionnaire only. 



Three-fourths of elementary teachers were in favor of 
keeping the students in the same school, but sending them to a 
special class for remedial work. Since the secondary teachers 
have more options open to them, it is not surprising that no 
single suggested policy received support from a majority of 
teachers Having students repeat the course, however, won sup- 
port from 49% of secondary mathematics teachers. Combining the 
response?; to two policies indicate that 77% of secondary 
mathematics teachers support having the students take the same 
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A. 



course over or another course at the same grade leveT ; both of 
these options are available while keeping the students in the 
same grade with their classmates; such options are not easily 
achieved at the elementary level. 

Curriculum 

Both groups of teachers felt the present B. C. mathema- 
tics' curriculum is doing an adequate or better than adequate 
job of meeting the needs of their students in the specified 
class. Teachers were asked to indicate the extent of their 
agreement or disagreement with five opinions about mathematics 
curricula as far as their specified class was concerned. The 
results are presented in Table 9-1 5. 



Table 9-15 
Responses to Five Curricular Statements 
{Percents) 



Curricular Statement - Elementary Secondary 

NR* * PR NR PR 



1 . 


Logical structure should be emphasized 
as a framework for o the study of 






















mathemat ics 


2 


79 


6 


78 


2. 


Opportunity must be provided for 
students to apply mathematics in 












as wide a realm as possible , 


2 


94 


2 


89 


3. 


Instructional units dealing with 
statistics should be included in the 












curriculum 


32 • 


22 


20 


55 


4. 


Problem solving should be the focus 












of school mathematics in the 1980s 


14 


70 


8 


75 


5. 


Basic skills in mathematics should 
be defined to encompass more than 












computational facility 


6 


80 


4 


83 



*NR — Negative Response, PR--Positive Response. 



At least 70% of the teachers responded positively to four 
of the five? mathematics curricular statements listed. The sta- 
tistics statement was not agreed to by a majority of either 
group, which is consistent with other' data gathered by € the 
questionnaire. 

Teachers were presented with a list of 12 mathematical 
topics which might be a part of any mathematics curriculum. 
Teachers were first asked to rate each topic with the amount 
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of emphasis they felt each was currently receiving in the 
curriculum for their specified classes. Teachers were then 
asked to rate the same top\cs with respect to the amount of 
emphasis they felt each topi* should be receiving. The percent 
of, teachers responding Much Emphasis to each topic is pre- 
sented in Ta. le S-16. 



Table S-16 
Preferred Emphasis on Topics* 
(Percent ) 



Topic 



Elementary Secondary 
Is Should Is Should 

Emphasized Emphasize Emphasized Emphasize 



Mathematical concepts 69 
Arithmetic skills 90 
Algebraic concepts 

and skills 6 
Geometric concepts 4 
Consumer mathematics 4 
Applications to other 

fields 3 
Structure of number 

systems and 

properties 26 
Measurement 24 
Problem solving 47 
Logical thinking 27 
Using mathematics to 

predict 6 
Reading, interpreting, 
/■and constructing 

tables and graphs 9 



73 
92 

9 

8 
20 

1 3 



30 
38 
70 
50 

16 



21 



48 
41 

62 
15 
13 



15 
10 
46 
28 



13 



53 
50 

63 
26 
29 

22 



15 
10 
64 
45 

13 



23 



♦Percent of teachers responding Much Emphasis 



With respect to the current emphasis given each^ of the 
twelve topics, ther* were some expected differences s"uch as on 
arithmetic skills. Both groups felt arithmetic skills were 
currently being emphasized in the B. C. mathematics curricu- 
lum, but 91% of elementary teachers felt the topic was getting 
Much Emphasis compared to 41% of secondary teachers. 
Measurement was felt to be getting Some" or Much Emphasis by 
90% of elementary teachers compared to only 53% of secondary 
mathematics teachers. On the other hand, 62% of secondary 
mathematics teachers felt Algebraic concepts and skills were 
getting Much Emphasis compared to only 6% of elementary 
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teachers • 

Of more interest tc curriculum developers than what 
teachers perceived to be getting emphasis is what topics 
teachers want to be emphasized. Elementary teachers differed 
from secondary teachers on half of the twelve topics. Some 
differences were expected such as S2% of elementary teachers 
felt arithmetic skills should receive Much Emphasis c.ompared 
to only 50% of secondary mathematics teachers (and only 35% of 
senior secondary mathematics teachers); 18% of the secondary 
mathematics teachers felt measurement should receive Much 
Emphasis while 38% of elementary^ teachers felt that way (and a 
total of 96% of elementary teachers felt it should receive 
Some or M ch Emphasis'); on the other hand, 63% of secondary 
mathematics teachers felt algebraic concepts and skills should 
be receiving , Much Emphasis compared to only 9% of elementary 
teachers . 

. 

Some of the other comparisons were not so expected. Only 
8% of elementary teachers felt geometric concepts should re- 
ceive Much Emphasis compared to 26% of secondary mathematics 
teachers. Only 66% of elementary teachers felt applications to 
other fields should be receiving Some or -Much Emphasis com- 
pared to 83% of secondary mathematics teachers. Finally, the 
proportion of elementary teachers who felt structure of number 
systems and properties should be receiving Much Emphasis was 
double the comparable group of secondary mathematics teachers. 

Ninety-five percent of teachers felt that problem solving 
was currently receiving Some or Much Emphasis. The term 
"problem solving", unfortunately, means different things to 
different people It is not known what definition of problem 
solving teachers were using. 

z 

Over 75% of teachers felt logicaj. thinking was receiving 
Some or Much Emphasis. Logical thinking does not appear as an 
actual topic in the B. C. mathematics curriculum until Grade 
8. It is unknown in what manner logical thinking is receiving 
emphasis. However it is occurring, 90% of teachers felt logi- 
cal thinking should receive Some or Much Emphasis. 

Calculators 

The last two items in the Class-Spec i f ic I nf ormat ion sec- 
tion of the two questionnaires dealt with the use of 
Calculators in the specified mathematics classes. The only 
comparison that will be made is the proportion of the two 
groups of teachers who make use of calculators in their speci- 
fied mathematics class. Sixty-two percent of secondary 
mathematics teachers allow their students %o use calculators 
in their mathematics classes compared to 14% of elementary 
teachers; 51% of secondary mathematics teachers usfe calcula- 
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tors themselves in the specified mathematics class compared to 

13% of elementary teachers. In Table 9-17 below, the data for 

the two calculator usage items' are organized by- teaching 
level . 



Table 9-17 
Calculator Usage by Teaching Levfel 
(Percent) 



Teaching Level ^ 


Used by 






Students-. 


Teachers 


Pr imary 


6 


6 


I ntermediate 


20 


IS . 


Junior Secondary 


49 


38 


Senior Secondary 


67 


76 



The proportion of teachers allowing their students to use 
calculators or who were using calculators themselves increases 
as one goes to higher grade levels. The only group of teachers 
in which a majority made use of calculators is senior secon- 
dary mathematics teachers. A majority of teachers was in' favor 
of allowing junior secondary mathemati&s students to use -cal- 
culators in their mathematics classes. Thirty-six percent of 
elementary teachers were in favor of allowing intermediate 
students to use calculators, but only 20% allowed students in 
the specified class to do so. In 1977, 32% of. elementary 
teachers allowed students to use calculators in their mathema-* 
tics classes. Since 1 977 calculators have beoome' much more 
affordable and more classroom material has been been" devel- 
oped. The 1 98 i result — only 14% of elementary teachers allou 
their students to use calculators in class. The proportion of 
secondary mathematics teachers allowing their students to use 
calculators in class was also down, but by only 4%. 



9.5 Summary 



One of the most important parts of the process of teach- 
ing mathematics is what actually transpires in the classrooms 
where mathematics is taught. The results and recommendations 
presented in Chapter 9 concern instructional practices. 
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Progrer Implementation 

Over 80* of th3 teachers had referred to the Guide in the 
last year and two thirds of the teachers felt it is very in- 
fluential when selecting the course content they present in 
their mathematics classes. The teachers had very strong feel- 
ings that a curriculum guide should contain many things the 
current Guida does not, and yet the teachers were split as to 
whether the current Guide should be revised. 

Sever.tv percent of the teachers felt mathematics should 
be required of all students beyond Grade 10. Twenty-five per- 
cent responded Grade 1 ^ should be the last year mathematics is 
required ot all students and 45% responded Grade 12. As one. 
would suspect over 85% of the teachers felt that mathematici 
at the secondary level should be .taught by specialists* 
However, 40% of the teachers felt the mathematics in'Grades 4- 
7 should also be taught by specialists. 

Calculators and Computers 

A majority of the teachers supported student use of cal- 
culators at the secondary level, and 90% of the teachers felt 
tnat *ci^ts should be allowed to use calculators in their 
math* at cs classes at some level in their schooling. One puz- 
zling result is that the prope^ion of elementary teachers 
allowing their students tc use calculators in class is down 
from 3"* in !S?7 to - 14% in 1 98 1 . Also 36i of elementary 
teachers were in favor of allowing intermediate students to 
use calculators in class but only 20% actually do so. 

very few elementary tochers have acv ^ss ^o a computer 
vhile most secondary teacners do. An overwheli *>g majority of 
the teachers responded positively to using computers in their 
classrooms, learning to use micro-computers, and including 
computer literacy in the curriculum (not just the mathematics 
curriculum) of B. C. 

Assessment and Testing , 

More secondary teachers of mathematics than elementary 
teachers had read one or more of the reports of the 1977 
Assessment. This should be expected since teaching mathematics 
represent^ 25% cr less of the workload ot 80% of the elemen- 
tary- teachers. Hrvever, one third 6f elemencary teachers and 
a*iHO$t htif of secondary teachers had read one of the 1977 
Assessment reports. 

Not having read any of the reports is reflected in the 
result* fchat half of the teachers not knowing if the results 
and recommendations of the 1977 Assessment had had any impact 
in certain specified ereas. Forty percent of the teachers, 
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however, did respond that the 1S77 Assessment results and rec- 
ommends t ion had nad impact on u.eir own teaching. 



Mathematics Achievement Test Project (MAT) because of requests 
from teachers for valid and reliable mathematics achievement 
tests linked to the B. C. curriculum, it is not surprising 
that the MAT tests were the mrst commonly used tests at the 
secondary Level and second only to the Canadian Test of Basic 
Skills (CTBS) at the elementary level. The CTBS was the only 
commercially-produced standardized test used by more than 20% 
of the elementary teachers; no such t»st was, used by more than 
20% of the secondary teachers. 

While both the MAT tests and thts commercial standardised 
tests are in use, over 90% of the teachers' first choice for 
an evaluation technique was teacher-prepared tests The 
teachers' second choice was teac ?r observation of student 
performance . 

In response to an item that appeared only on the secor.- 
dary teachers' questionnaire, a majority of secondary tea~r>^rs 
were in favor of there being a mathematics test for placement 
in university. 

Clasp-Spec i f ic Inf or mat ion 

The final section of the questionnaire required that each 
teacher speci f y one of their mathematics classes and respond 
to the items with that one class in mind. The average number 
of students enrolled in each of the specified mathematics 
classes is less than the average in 1 977 fo^ ?11 grade levels. 
The teachers felt that their specified class was of about the 
same mathematics ability as other classes 3t the same grade 
leivel, but the teachers also felt tha : there was a wide range 
of ability within their specified class. 

Class Activities . When the teachers partitioned their 
last meeting with the specified class using eight listed acti- 
vities, the most common responses were identical between 
elementary and seconda r y teachers. When rating eight other 
activities based on how frequently, in general terms, their 
students engaged in each, once again the responses were very 
similar between secondary and elementary teachers. There was a 
stronger response by elementary teachers to of oral work, 
but a majority of secondary teachers also use oral work often. 
The one activity on which the two groups of teachers dJ 
differ was drill on arithmetic computation. The^roport ion of 
elementary teachers responding their students engaged in drill 
frequently was almost 'our times graver than secondary 
teachers. 



Since the 



Ministry 



Education 



instigated 



the 
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Evaluat ion . The data appear to show that almost one third 
of the elementary teachers had not given any mathematics home- 
work to their specified class. The data definitely show that 
the major use made of the textbook(s) was to provide exercises 
for drill and practice. The findings for tests were summarized 
earl ier . 

If a student was evaluated as not having fulfilled the 
mathematics requirements for a specified class, then the ele- 
mentary teachers felt the student should go to c special class 
within the school for remedial work. Secondary teachers felt 
such students should either repeat the course or take a dif- 
ferent mathematics course at the same grade level. 

Curriculum . The tee~hers felt the present curriculum was 
doing an adequate job in meeting tne needs of the students in 
their specified classes. Seventy percent or more of the 
teachers agreed with four of the five mathematics curricular 
statements. While 46% of secor.Jary teachers also agreed with 
the statistics statement, only 22% of elementary teachers did 
so . 

A majority of both groups of teachers felt that arithme- 
tic skills, mathematical concepts, and problem solvr 3 should 
be emphasized in the mathematics curriculum. Elementary 
teachers also felt logical thinking should be emphasized and 
secondary teachers felt algebraic concepts and skills should 
be emphasized. 



CHAPTER 10 
CONCLUSIONS AND RECOMMENDATIONS 
David F. Robitaille 



Some cf the findings of the 1 98 1 MaLhematics Assessment 
warrant special attention because of their significance to the 
teaching ami learning of mathematics. Moreover, the analysis 
of the Assessment data has given rise to a number of questions 
and issues which should be addressed in the near future. The 
Contract Team, having considered the data in some detail, has 
reached several conclusions about the state of mathematics in 
the schools of the province, and his a number of recommenda- 
tions to make to these whose responsibility it is tc ensure 
that the teaching and learnirq cf mathematics continue to im- 
prove. 

First and foremost, the overall achievement results are 
encouraging* They indicate that, for the most part, students 
are learning the content expected of them. Of the total of 15 
domain, scores at Grades 4, 8, and 12, nine were rated as 
either Satisfactory or Very Satisfactory. None was rated as 
being Weak. Of the five domains at each grade le* T el, 
Measurement is the cause for most concern since it consistent- 
ly secured the lowest rating. 

The process by which the ratings were reached, however, 
is a cause for some concern. First of all, and as has been 
mentioned earlier, the Interpretation Panels had considerable 
difficulty in judging students' performance on difficult 
items. In most cases their judgment was based almost solely on 
the percent of students who obtained the correct answer, with 
little or no weight being attached to the difficulty of the 
item concerned. Secondly, the Panels rated performance on all 
of the non-curr icular objectives as Satisfactory because those 
objectives dealt with content that was unfamiliar to the stu- 
dents. In effect this renders their ratings in those areas 
almost impossible to use to answer questions about the advisa- 
bility of adding of those topics to the mathematics 
curriculum. The Learning Assessment Branch should take steps 
to alter the interpretation process in order to circumvent 
these problems in the future. 

From the other components of the Assessment, the Contract 
Team identified a number of areas that s<*em to be especially 
significant, Along with th*? achievement results, thty form the 
basis for the recommendations that are listed below. 
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On the basis of a project as large as the present one, it would bean 
easy matter to put forward dozens of recommendations, and the temptation 
to do so is rather strong. However, in the hopes of seeing most, if not 
all, of them acted upon it seems prudent to limit the number of recommen- 
dations and to include only those which, in the opinion of the Contract 
Team, are in most urgent need of attention. 



The results of the assessment have indicated that student achievement 
in mathematics is generally satisfactory. There are, howsver, some areas 
which, in the opinion of the Contract Team, require additional attention. 

Recommendation 1 

We recommend that teachers of mathematics give increased attention to 
the following topics: 

• in primary grades, the concepts of inverse operatior 3 missing 
addends, re-grouping, subset-set models for fractions, and esti- 
mation 

• in intermediate grades, operations with decimals, numeration 
(including properties of zero), estimation, and percent 

• in secondary grades, estimation, operations with decimals, prob- 
lem-solving, and consumer applications 

• at all levels, the metric system, perimeter, area, end volume 



Questionnaire results show that the use of calculators and computers, 
both in school and in tie home, is increasing and teachers have not been 
provided with sufficient assistance for making use of ''hese technoloqical 
aids. 

Recommendation 2 

a) We reommnd that the Curriculum Developrrmt Branch imnediately es- 
tablish a committee to consider how calculators and computers should be 
used and at what grade levels. 

This committee should make recommendations, not only about appropri- 
ate uses of calculators and computers, but also about financial impli- 
cations regarding both hardware and software. 

b) We recorrmena that, based on the recommendations of the above coipmit- 
tee, the Curriculw; Development Branch develop materials for teaching com- 
puter litemcy. 

In line with the opinions expressed by teachers and members of Review 
Panels, those materials should be usable in the context of several differ- 
ent courses. 
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c) We recommend that Program Implementation Services develop appropriate 
in-service programs to facilitate successful utilization of the above ma- 
terials at the classroom level. 



Results of the Goals Survey and the opinions expressed by members of 
the Review Panels and by teachers on the Teacner Questionnaires provide 
valuable guidance for future revision of the mathematics curriculum. 

Recommendation 3 

a) We recommend that the forthcoming revised mathematics curriculum in- 
clude among its major goais, the development of student skills in problem- 
solving, logical thinking, and consumer applications of mathematics; and 
that the topics of probability and statistics be inc-luded as important and 
identifiable components. 

b) We recommend that, in any revision of the mathematics curriculum, the 
Curriculum Development Branch restructure the Curriculum Guide and He- 
source Book to include: 

* separate- sections of the guide for each grade 

« minimal content objectives for each grade 

ft suggested order for treating the topics in the coui<se 

« suggested time allocations for topics 

« suggestions regarding appropriate methods and materials 
for teachers to use 



The results of the Teacher Questionnaire indicate that the vast ma- 
jority cf teaches consider that compulsory mathematics to the end of 
Grade 10 is insufficient. 

Recommendation 4 

We recommend that all students be required to take some form of math- 
ematics course each year at least from Grade 1 through Grade 11. 



In the opinion of the Contract Team, the Teachsr Questionnaire re- 
sults indicate that an unacceptably large number of teachers of mathema- 
tics are inadequately prepared, either academically or professionally. 

Recommendation 5 

a) We reconwnend that School Boards and Principals attempt to ensure that 
only persons with academic and professional training in mathematics educa- 
tion are permitted to teach mathematvcs at either the element* *y or the 
secondary school level. 
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b) We recommend that all Faculties of Education in the universities of 
the province of British Columbia include, as a compulsory component for 
elementary teacher preparation, a course in methods of teaching mathema- 
tics. 

c) We recommend that Program Implementation Services, with the cooper- 
ation of School Boards and Faculties of Education, organize, and provide 
adequate funding for, in-service programs for the re-training of those 
teachers who, *or whatever reason, have been asked to teach mathematics 
but do not riav^ the necessary preparation. 



Frcm the result' of the Teacher Questionr 3ire, it is evident that 
teacher-made tests form a substantial component of the evaluative data 
used by teachers in making decisions about students. It is essential 
that such instruments be both reliable and valid and that teachers be able 
to interpret the results of the 2 tests in a professional manner. 

Fe co mmendation 6 

a) We recommend that the Faculties of Education in the universities of 
*he province of British Columbia ensure thaz all of their students are 
exposed to t're principles of test construction and analysis of test da+a 
as well as to other methods of assessing student performance. 

b) We recomend t>.ct Zc'nool Board* organize in-hervice programs for their 
teachers on prir^iples of teat conctruction, analysis of vest data, and 
other methods of assessing student performance. 

c) We recommend that the Learning Assessment Branch continue developing 
classroom achievement tests, publishing reference materials for the use 
of teachers and providing in-ser s ice assistance in methods of student 
evaluation. 



There is considerable evidence that che geometry included in the pre- 
scribeo curriculum is not being taught in all classes and that many teach- 
ers do not see geometry as a particularly important part of the curricu- 
lum. Moreover, in the 1980/81 school year, only six percent of the 
Grade 12 students were enrolled in Geometry 12. 

Recommendation 7 

We recommend that, in the forthcoming revis ion of the mathematics 
curriculum, the Curriculum Development Branch determine the place and the 
role of geometry at all levels of the curriculum. 



Conclusions and Recommendations 



At the present time, only one percent of elementary teachers belong 
to the British Columbia Association of Mathematics Teachers. 

Recommendation 8 

We recoimend that the British Columbia Association of Mathematics 
Teachers take steps to make membership in the B.C.A.M.T. more attractive 
to teacher; of mathematics in the province, especially at the elementary 
level. 



Results from the metric usage items indicate that students do not 
"think metric", that is t they do not use metric units as their first or* 
most natural response to a measurement situation. 

Recommendation 9 

We recommend that the minister of Education alert the Metric Commis- 
sion of Canada to the fact that students do net "think metric", and re- 
quest the Metric Commission take action to increase the use of metria 
units in the media and to educate the public in the use of metric units. 



Following the 1977 Mathematics Assessment and the 1978 Science Ass- 
essment, a discussion paper entitled G ender and Mathematics/Science Edu- 
cation in Elementary and Secondary Schools , was counissioned by the Min- 
istry of Education. The results of this Assessment Indicate no signifi- 
cant change in the rate of participation of females in mathematics 
courses at the senior secondary level. Moreover, the pattern of differ- 
ences in achievement between males and females remains unchanged. 

Recommendation 10 

»* 

We reconmend, that the Minister of Education charge the appropriate 
sections of his Ministry with examining and, where appropriate, acting 
upon the recommendations of discussion paper 08/80: Gender and Mathema- 
tics/ Science Education in Elementary and Secondary Schools. 
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Michael Dirks is a doctoral student in Mathematics Education 
at 0. B. C. He has taught extensively in the " United 
States and in Thailand. 

Leslie H. Dukowski is a teacher in Langley and heac of the 
Mathematics Department at D. W. Poppy Secondary School. 
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of the BCAMT. 

Wendy Klassen is a primary teacher in Richmond. ' She is cur- 
rently completing the requirements for an M. A. in 
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Thomas^O'Shea is an Assistant Professor in the Faculty of 
- Education at Simon Fraser University. He has previously 
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tant on the Mathematics Achievement ^est Project and as a 
representative for B. C. Research on the 198C Reading 
Assessment . 

David Robitaille is a Professor in the Department of 
Mathematics and Science Education at the University of 
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and 1981 Mathematics Assessment Contract Teams, and of 
the Mathematics Achievement Test Project. He is also co- 
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International Study of Mathematics. 

James Sherrill is a Professor in the Department of Mathematics 
and Science Education at the University of British 
Columbia. He served on both the '977 and 1 98 1 Mathematics 
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Achievement Test Project for the Ministry of Education. 
He is currently serving as chairman oi the Board of 
Di rectors or the Educat ional Research I nst itute of 
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* APPENDIX B 
MEMBERS OF REVIEW PANELS 
Primary Panels 

Kelovna 

Jean Aston, Teacher, Penticton School District 
Barb Boonstra, Teacher, Kamloops School District 
Eric Buckley, Okanagan College 
John Ciriani, Cariboo College 

Winnie Collins, Teacher, Vernon School District 
Diane Lubnowsky, Parent, Kelowna 

^Jennifer Murphy, Teacher, South Cariboo School District 
John Opra, Principal, Revelstoke School District 
Joe Petrelta, Teacher, Kelowna School District 
George Staley, Teacher, Kelowna School District 

R ichmond 

Peter Bullen, University of British Columbia 
Don Cook, Principal, Abbotsford School District 
Gale Corder, Tegcher, Delta School District 
Heather Kelleher, Teacher, New Westminster School District 
John McMaster, Teacher, Trail School District 
Ruth Miller, Trustee, Powell River School District 
Suzanne Montemuro, Parent, North Vancouver 
Ron Popoff, Teacher, West Vancouver School District 
Sheila Roberts Teacher, Vancouver Diocese 
Elizabeth Robertson, Teacher, Vancouver School District 
Doug Super, Coordinator, Richmond School District 
Polly Weinstein, University of British Columbia 

-» 

Intermediate Panels 

Richmond 

Robert Betts, Teacher, Burnaby School District 
Richard Bury, Teacher, Surrey School District 
Sr. Helen Danahy, Principal, Vancouver Diocese 
Bill Davidson, Teacher, Coquitlam School District 
Grace Dilley, Helping Teacher, Surrey School District 
Art Fletcher, Superintendent, Lillooet School District 
Georg'e Ivanisko, Supervisor, Langley School District 
- Hannu Mak'inen, Teacher, Delta School District 
Robert Ronnie, Capilano College 
Gail Spitler, University of British Columbia 
Bill Wallace, Principal, Burnaby Schoolt District 
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Qualicum 

Bob Campbell, Teacher, Victoria School District 

Ron Edmonds, Teacher, Victoria School District 

Don Frewing, Teacher, Sooke School District 

Ted Horn, University of Victoria 

Lois Macy, Trustee, Qualicum School District 

Mark Mahovolich, Teacher, Saanich School District 

Greg' Murray, Teacher, Lake Cowichan School District 

Peter Smart, Royal Roads College 

Walter Tangye, Trustee, Saanich School District 

Bill Van Dyke, Principal, Society of Christian Schools 

James Wilson, Teacher, Campbell River School District 

Secondary Panels 

Richmond 

Jack Buller, Teacher, Delta School District 

Helen Casher, Trustee, Maple Ridge School District 

Ken Corbett, Teacher, Richmond School District 

Harvey Gerber, Simon Fraser University 

Tom Hovitz, University of British Columbia - 

John Klassen, Teacher, North Vancouver School District 

George Main, Principal, ^angley School District 

Wayne Matthews, Teacher, North Vancouver School District 

Fil Muaro, Teacher, Grand Forks School District 

ffohn Turnbull, Teacher, Richmond School District 

Prince George 

Efoug Cutler, Teacher, Smithers School District 

Ken Dick, Principal, Prince George Diocese 

Dan Dobrinsky, Teacher,. Quesnel School District 

Margaret Ernst, Trustee, Quesnel School District ^ 

Dave Hamblin, Teacher, Cariboo-Chi lcot in School District 

Harry Hufty, Coordinator, Prince George School District 

Jennifer Johnston, Teacher, Prince George School District 

Henry Kuiperi, Teacher, Fort Nelson School District 

Clint Lee, College of New Caledonia 

Jake Penner, Teacher, Prince George School District 

Ed Zolinski, Teacher, Peace River North School District 
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MEMBERS OF INTERPRETATION PANELS 

Grade 4 

Franca Boratto, Multi-Cultural Worker, Vancouver 

Pat Craig , Teacher, Sunshine v.oast School District 

Margaret Diana, Teacher, Victoria School District 

Randolph Gris, Principal, kelson School District 

Irene Macrae, Trustee, Qualicum School District 

John Opra, Principal, Revelstoke School District 

Ann Peterson, Teacher, Terface School District 

Mark Proctor, Teacher, Vancouver School District 

Marilyn Shore, Teacher, Car iboo-Chilcot in School District 

Gail Spitler, University of British Columbia 

Mary Stewart, Teacher, Richmond Srhool District ' 

Angie Thorn, Teacher, South Carlooo Fchool District 

Jean Vallance, Primary Supervisor, Lancley School District 

Marilyn Wood, Parent, Richmond 

Grade 8 < 



Jim Bourdon, Supervisor, North Vancouver School District 

Terry Demchuk, Principal, Trail School District 

Ch i 5 D^— ^1^5— n Da r- op v?*? ^ f v.?nrouv(?r 

John Gordon) Teacher, Delta School District 

Pat Henman, Teacher, Abbotsford School District 

Tom Hovitz, University of British Columbia 

Phil Judd, Teacher, Cowichan School District 

Ed Kwasniewski, Teacher, Nelson Diocese 

Lenore Lawrence, Trustee, Peace River South School District 
Les Matthews, Principal, Chilliwack School District 
. David Miller, Teacher, Qualicum School District 
Jack Morrison, Teacher, Prinra George School District 
Euni.e Parker, Trustee, Coquitlam School Board 
j esse Rupp, Teacher, West Vancouver School District 
Bill Sfeaton, Okanagan College 

Grade 12 

Helen Casher, Trustee, Maple Ridge School Board / 
John Ciriani, Cariboo College 

Lloyd Colling, Supervisor, Nechako School District 
Elaine Curling, Teacher, Victoria School District 
Margaret Ernst, Trustee, Quesnel School Board 
Chester Gris, Teacher, Creston School District 
Ted Horn, University of Victoria 
David Kennedy , Teacher, Langley School District 
Mike Law, Teacher, Lillooet School District 
Ray Leung, Teacher, Sooke School District 
Art Olsen, Teacher, New Westminster School District 
Les Phillips, Teacher, Coquitlam School District 
Peter Woolley, Institute of Chartered Accountants 
John Worobec , Consultant, Vancouver School Board 
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APPENDIX D 
LIST OF PILOT SCHOOLS 
Primary (Grade 4 Items) 

Alice Brown Elementary, Langley School District 
Arthur Hatton Elementary, Kamloops School District 
Bear Creek Elementary, Surrey School District 
Birchland Elementary, Ccquitlam School District 
Burrard View^Eiementary r North Vancouvef School District- 
Cascade Heights Elementary, Burnaby School District 
Charles Dickens Elementary, Vancouver School District 
Clinton Elementary, Burnaby School District 
Coghlan Elementary, Langley School District , 
Davie Jones Elementary, Maple Ridge School District 
Franklin Elementary, Vancouver School District 
Gabriola Elementary, Nanaimo School District 
George Jay Elementary, Victoria School District 
George Vanier Elementary, Surrey School District 
Glenrosa Elementary, Central Okanagan School District 
Golden Ears Elementary, Maple Ridge School District 
Hastings Elementary,. Vancouver School District 
James Ardiel Elementary, Surrey School District 
James Bay Community Elementary, Victoria School District 
Lakewood Elementary, Prince George School District 
Latimer Road Elementary, Surrey School District 
Lord Strathcona Elementary, Vancouver School District 
Malaspina Elementary, Prince George School District 
Marigold Elementary, Victoria School District 
•McCloskey Elementary, Delta School District 
Mount Benson Elementary, Nanaimo School District 
Mundy Road Elementary, Coquitlam School District 
Pitt Meadows Elementary, 'Maple Ridge School District 
Port Guichon Elementary, Delta School District 
Ralph Bell Elementary, Kamloops School District 
Raymer Elementary, Central Okanagan School District 
Shortreed Elementary, Langley School District 
Thomas Kidd Elementary, Richmond School District 
Thunderbird Elementajry, Vancouver School District 
University Hill Elementary, Vancouver School District 
Walter Moberly Annex Elementary, Vancouver School District 
°Webber Road Elementajry, Central Okanagan School District 
Westsyde Elementary,! Kamloops School District 
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Intermediate (Grade 6 Items) 

Burnsview Jr. Secondary, Delta School District 

Britannia Secondary, Vancouver School aistrict 

Cedar Jr. Secondary, Nanaimo School District 

City School^ Vancouver School District 

D.P*. Todd Secondary, Prince George School District 

Edmonds Jr. Secondary, B"-naby School District 

Eric Hamber Secondary, Vancouver School District 

Frank Hurt Secondary, Surrey School District 

George Princle Secondary, Central Okanagan School District 

Guilford Park Secondary, Surrey School -District 

Hastings Jr. Secondary, Coquitlatr. School District 

Hollywood Road Secondary, Central Okanagan School District 

King George Secondary, Vancouver School District 

Lakewood i}'r. Secondary, Prince George School District 

Lambrick Park Secondary, Victoria School District 

L.A. Mattfeson Secondary, Surrey Schocl District 

Mountain Secondary, Langley School District 

Montgomery Secondary, Coquitlam Schocl District 

Poppy Secondary, Langley School Distict 

R.C. Palmer Secondary, Langley School District 

Royal OaK Secondary, Burnaby School District 

Sutherland Secondary, North Vancouver School District 

University Hill Secondary, Vancouver School District 

Vancouver Technical, Vancouver School District 

Secondary f Grades TO and ^2 Items) 

Britannia Secondary, Vancouver School District 
D.P. Tbdd Secondary, Prince George Scnool District 
Eric Hiamber Secondary, Vancouver School District 
Frank Hurt Secondary, Surrey School District 
George Pringle Secondary, Central Okanagan School District 
Guilford Park Secondary, Surrey School district 
Hollywood Road Secondary, Central Oxanagan School District 
Lambrick Park Secondary, Victoria School District 
L.A. Marheson Secondary, Surrey School District 
Matthew McNair Secondary, Richmond School District 
^ Mountain Secondary, Richmond School District 

R.C. Palmer Secondary, Richmond School District 
Peppy Secondary, Langley School District 
Royal Oak Secondary, Burnaby School District 
University Hill Secondary, Vancower School District 
Westsyde Secondary, Kami oops School District 
Sutherland Secondary, North Vancouver School District 
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Second B.C. Mathematics ^Assessment 



One of the major fosls of the Second Assessment of Mathematics In 
British Coluable Is to provide Information to determine If e revision 
ef the existing mathematics curriculum Is needed. To that end, this 
queetlonnalra Is designed to aeek vour opinions about a numbs r of 
4*eetlone which sre relevant to this matter. The quest lonnelre Is 
divided into four sections, each one dealing with a major area of 
concern to the mathematics curriculum. The four sections ere: 

A. Gosls of Mathematics Education 

B. Content of the Curriculum 

C. Organizing for Instruction 

D. Process and Affective Objectives 

Tour writtsn comments dealing with anv or ell of the Items * 
would bs welcome- c 
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a. Coele of Mat hen* tic* Educetlon 



1.1 tank the following goele of educetlon U-12) by writing • nuaber from 
1 (eoat laportant) to 6 (liut Important) In the epece provided. 



e. To pes* on eoclety 'e conventional wledoa to e new generation 

b. To prepare etudente for the job aarkat 

c. To prepare etudente to live In eoclety 

d. To prepere .e.udente for higher education 

e. To keep etudente out of the Job nerket until they ere et 
leeat 16 yeera old 

f. To have etudente acquire beelc knowledge euch ee reeding, 
writing, and aatheaetlca. 



1.2 What other goele would you edd to the ebove Hat? 



2.1 Rank the following function* of echool aatheaetlca educetlon (K-12) by 
writing e nuaber from 1 (aoet laportant) to 7 (leeat laportant) In the 
epece provided. 

e. To teech etudente the aatheaatlcel concepte end ekllle required 

to function aa enlightened coneuaare In e technological eoclety 

b. To eerve aa a aechanlea for eortlng etudente for entrence Into 

their vocational 'lalde of lntereet 

c. To faalllarlia etudente with the aajor ldeee end proceeeee ueed 

In aatheaetlca 

d. To prepere etudente for entry Into epeclellied technological, 

eclentlflc, and profeeelonel f lalde 
e. To develop In etudente the ability to think logically 

f . To develop etudente* lnta.eet In end enthueleea for the itudy 

of aatheaatlce by Introducing then to Interacting aethenetlcel 
toplce r 

g. To prepere etudente for the etudy of further aatheaatlce. 



2.2 Whet other functlone would y*u edd to the ebnve Hat? 

230 
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Content of the Currlculua 4* 

3.1 Below le e Hat of nine toplce which could aa Included In the eleaentery 
aatheaatlce currlculua. Bow laportant ehould each one be et the eleaent- 
ery echool level? 

Mot Soaewhat Very Abeolutely 

laportant laportant laportant Eeaentlel 

e. aatheaatlcel ^oncepte . . . _ 

b. erlthaetic ekllle .... 

c. elgebre _____ 

d . gaoae try ^ 

e. conauaer aatheaatlce. . . 

f. eppllcetione to other 

flelde 

g. atructuree end propertlee — — 

h. aaeeureaent _ - 

1. p rob lie eolvlng 

3.2 Below le e Hat of nine toplce which could be Included In the eecondery 
aatheaatlce currlculua. How laportant ehould *«cl» one be et the eecond- 
ery echool level? 

Not Soaewhat Very Abeolutely 

laportant laportant laportant Eeaentlel 

a. aatheaatlcel concepte _ _ 

b. arithmetic ekllle .... — — 

c. elgebre - — 

d . gaoae try — 

e. conauaer aatheaatlce. . . 

f. eppllcetione to other 

flelde ' 

g. etructuree and propertlee m 

h. leeeureaent __ 

1. problea eolvlng . - ■ — — 
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4.1 aelow la a Hat of twalva poaalbla area* for aaphaala In achool 

machimatlca. How laportaoc ahould aach .ma ba at Cha achool laval 
for «tilch your panal la conatlCuCad? 

Hoc Soaavhat Vary AbaoluCaly 
lap or tut Important Important Eaaanttal 

a. Alartnaaa Co cha Raaaooabla - 

na?a of ftaaulca ' m 

Bacauaa of arithmetic arrora or othar-miatakaa , ;h* r*aulea 
of mathematical work ara aoaatlmaa wrong. ^-S tod ant a ahould laarn 
Co lnapecc all raaulca %nd Co check for raaaonablanaaa In dm 
of Cha original problaa. 

b. applying Mathamatlca to Ivary- 

day Situations 

Tha uae of aathaaadca la lncarralacad wlch all conputadonal 
acrlvltlaa. Scudan'a ahould ba abla co caka avaryday altuatlona, 
cranalata chea Into mathematical axpraaalona, aolva cha mathentlca , 
and lntarprat cha raaulca In cha llghc of cha Initial alcuaclon. 

t 

c. Coapueadonal SklUa 



Studanta ahould gain facility wlch addition, aubcracClon, 
ault lpllcat Ion, and dlvlalon wlch who la nuabara and declmale. 
Though long, coap Ilea tad computations will probably ba dona 
wlch a calculator , aCudanCa naad to know chair baalc facta, 
mental arithmetic, almpla computation wlch coamon fractlona, 
and parcanc. 



d. Computer Llcaracy 



Studanta ahould ba awara of cha many uaaa of coaipucara In 
eoclety, auch aa Chair uaa In teaching/learning, financial erane- 
actlona, and Information a tonga and retrieval. Tha "ayeeiqua" 
aur rounding coapucere ahould ba allmlnatad. 

te timet Ion and Approximation 

Studanta ahould ba abla Co carry out rapid approximate 
calculaclona by flrac rounding off numbara. Thay ahould acqulra 
aoma almpla technlquee for aadmaclng quantity, langCh. dlaCanca, 
walghc t ate. 



t . Gaomatry 



Studanta ahould laarn Cha gaomatrlc concapca th#y will naad 
Co function affacdvaly In cha three-dlmonelonc* world. Tuey 
ahould "ava knowladga of concapca auch aa point, plana, parallel, 
ate. Thay ahould know baalc proparelaa of almpla gaomaerlc flguraa 
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Noc Soma what Vary Abaolucaly 
Important Important Important laeentlel 



g. glatory of Mathamatlca 

Studanta ahould know about graat mathamatlclana aa pa )pla and 
cha procaaaaa and procaduraa thay uaad co develop chair araaa of 
mathamatlca. Studanta ahould alao know Cha hlacory of tha develop- 
ment of cha) major atranda of mathamatlca. 



h. Maaauramant 



ftudente ahould ba aola Co maaaura dletence, weight, time, 
capacity, tampara.ura In macrlc unite. Thay ahould alao ba abla 
co maaaura ajglee and calculaca almpla araaa and voluaee. 



1. Numa radon _ , 

Studanta ahould know what la required Co craata a numbarlng 
ay a tarn. Thay ahould etuay exaaplee of numaratlon ayatama and 
rnaka comparlaona Co cha tin du- Arabic ayacam. 

j . Problaa Solving 

Studanta auat laarn Co eplve problaaa, Including non-casebook 
problaa*. Thay auat laarn Co poaa quaatlona, analyse altuatlona, 
tranalata raaulca, draw dlegreae, ulc tti.al and error k dataraina 
which facta ara relevent, and apply cha rulce of logic Co arrlva 
at valid conclualona. Studanta aua«, ba unfaarful of arriving at 
tantatlva conclualona and having tha a a conclualon aubjactad Co 
acme lay. 

k. needing, Interpreting, and Cone tmc tine ^ y 

Tablee, Chartc, and Crapha . 

Studanta ahould know how Co raad and draw conclualona f roa almpla 
tablaa, mapa , charca, and grapha. Thay ahould ba abla co condanaa 
nuaarlcal information lneo mora managaabla and maanlngful taraa by 
aattlng up • lap la tablaa, rharca, &nd grapha. 

1. Ualng Mathaaatlca Co Pradlcc . 

Studanta ahould laarn how alaaancary noclona of probablllcy ara 
uaad Co dataraina tha llkallhood of fueura avanta, Thay ahould laarn 
to ldandfy aleuaclona whar* Immediate paac esperlence doaa noc affacc g 
cha llkallhood of fuCura avanta. Thay ahouid bacoaa familiar wlch how JU 
aa theme: lea la uaad Co halp maka pradlcclona auch aa alacdon foracaata. 

Qi 

H* 
K> O 

i3 
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4.2 la the first column check cht chrct most lmportent areea et your level, 
end la che tecoad column check the three leeet important. 

Most Leeet 
Importent Inportent 

a. Alertness to the Reasonab lenass of Results 

b. Applying Hathemntics to Everyday Situations t 

c. Computational Skills 

4. Computer Literacy 

e. latimetion ead Approxi*etio:i 

f. Geometry 

g. History of Mathematics _ 

h. Meaaurement 

i. Numeration 

J. Problem Solving 

k. Reading, Interpreting, and Construe cing 

Tables, Charts, and Grapha 

1. Ualng Hethemamfes to Predict 

5 Considsr the present mathematics curriculum In B.C. For each level ac 
which you feel youraelf competent to Judge, name three topics which you 
fsel should NOT oe part of a revlaed curriculum. The page numbers rafar 
(o the 1978 edition of the curriculum guide for mathaiaatlca . 

t > 

' 5.1 CHAPES 1 - 3: Page 10-12 

a. . . — " 

b. 

c. — ' 



5.2 GRAPES '* - 6: *»■• * 4 " 19 



5 3 GRADES 7. 8: Paies 22-26 

a. -- — . 

b. 
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co>d 
O* 

5.4 GRADES 9-10: Pages 28-37 ♦ K* 

B O 

0 

b. _ w 

■■ — \ t 

c . : 



5.5 GRADES 11 - 12: Pages 40-60 
e. 

b. , 



Consider the present mathematics curriculum in B.C. For each level at which 
you feel yourself competent, to Judge, name three topics which you feel ahculd 
be in a revised curriculum. Theee topics need not be in the present curriculum. 
The page numbers refer to the 1978 edition of the curriculum guide for methemetlcs. 



6.1 GRADE 1-3: Page 10-12 

a. 

b. 



6 . 2 GRADE 4- - Pages 14-19 



b. 



6.3 C RAPES 7-8. Pages 22-26 



- — r - 

6.4 GRADES 9-10: Pages 28-37 



6.5 GRADES 11-12: Pages 40-60 
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C. Organizing for Instruction 

7. Son people have expressed the fol lowing opinion* concerning the 
orgaolxatloo of instruction. Other people dlssgrii vith these 
positions. Indicete your agrssmsnt or dlssgrifaent with eeeh^ 
ititmnt by checking the epproprlete response. 

Strongly Strongly 
Difegree Dlsegr*e Agree Agree 

7.1 Students in aecondery school 
Mathematics clesees should be 
streamed eccording to their 

vocational choice. 

7.2 Students In secondery school 
methemetlcs clsssas should be 
streeaed eccording to their 

mtthematlcs ability. 

7.3 Admission to senior elective 
mathematics coursea should be 
dadoed competitive ly on the 

bails of an entrance examination. 

7.4 Admission to senior elective 
mathematics courses should be 
decided competitively on the 
basis ol grades In pravlojs 

mathematics courses. 



7.5 All student*, through Grede 
10, should follow the same 
basic mathematics program. 

7.6 All students should bt required 
to take s mathematics course 
asch veer, K - 12. 

7.7 Students within an alementery 
school mathematics cless should 
be grouped eccording to their 
methemetlcs ability. 



7.8 Students et e pertlcMler grede 
level In alementery school 
should be pieced Into clesses 
according to their nethemetics 

ability. 
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8. In some countries, secondery school students ere permitted to concentrate 
their studies in one or two eubject areas. $or example, e student might 
take as such as 10 - 15 hours e week of methemetlcs classes. 

What vould be the advanteges and the dlsedventegeS of Introducing such 
a system Into the secondery schools of B.C.? 

ADVANTAGES: 



DISADVANTAGES: 



9. In B.C. , many secondery schools offer methemetlce on a semester system. 
Such e system ellovs e student to teke e methemetlcs course for half 
of the school yeer end no methemetlcs the other helf of the school yeer. 

9.1 What are the main advantages and dlsedvantages of using such s system 
et the senior secondery laval in g.C? 

ADVANTAGES: - 



DISADVANTAGES: 



9.2 What are the main advantages and disadvantage! of using such a systam 
et the junior secondary level in g.C. 9 

ADVANTAGES : 



> 

DISADVANTAGES: - , — 

o 

D 

a 

H . 

foO 
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10. At which grade ehould som« form of mathematics course be requfrfTd or 
•11 etudents? Check eU chec apply. 



Grede 9 
Grade 10 
Grada 11 
Grade 12 



At oo | rede Crede 5 

Kindergercen Crede 6 

Grede I Crede 7 

Grede 2 Crede 8 

Grede 3 

Crede 4 

IV 1 What ere the twin edvantagee and dleadvantagas of requiring all studencs 
to ehov evidence of neving Metered the eeeentlal mathematics concent 
* of a given couree (e.g., by writing en examination) before proceeding co 
the next higher couree? (e.g. the Grede 5 couree) 

ADVANTAGES : 



DISADVANTAGES : 



11.2 Ac what grede ehould this evidence required' Check ell chac apply. 



At no level 
Kindergarten 
Grada 1 
Grade 2 
Grada 3 
Grada 4 



Grada 5 
Grade 6 
Grede 7 
Grede 8 



Grede 9 
Grede 10 
Grede 11 
Grede 12 
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11.3 If e scudenc is unsuccessful In che attempt Co provide evMence of having H* 
mastered the mathematics concenc of a give*, grade level, whac should happen' O 
The etudent shoulu: (Check ONE Only) (5 

e. Repeat che course 

b, Repeet che grede. 

c. Go to e special claae within che school for remedial work. . 

d. Go to a special school- for remedial work. % 

e. Proceed to the next higher mathematics course wich hu» classmate* 

f. Proceed to the next higher grade level with his classmaces 

g. Hoc be permitted to take eny more mathematics courses. 

h. Take a difference course et the same grada level (e.g., General 

Mathematics) . , 

1. Other. Pleeee Specify 



12. Ac what lavel(s) shc-ld machemacics be caught by specialists' Check all 
thee app'y. 

Ac no level 

Primary 

Interned lece 

Junior Secondary 

Senior Secondery 

13. Ac whec level (s) should etudencs be grouped it-cording co ability for 
placement in machemaclce claeees' check all that 

Ac no level 

Primary 

Intermediate 

Junior Secondary 

Senior Secondery 



14. Ac whet level(s) should students be permitted to use calculators for 
mathetsatics' Check all that eprly. 

- At no level 

^ Primary 

Intermediate 

Junior Secondery 

Senior Secondary 

o 1 1 n 



i 



13. aow should tha taaching of coapatsrt^lter*cy (on oaplnuoiion of coaout«r 
llUracy can ba foue ■ on poga 3) bo handled? Select only on£ response. 

Coquet r literacy should not bo • port of .ho curriculum. 

____ It oaould bo toufht port of tho aethenatlce program. 

It should bo toufht ee part of oone othor sxls'lng progr*a, 
(a.*. , business Iducetlon) r 

A ooparoto couroo In coaputer lltorocy should bo introduced, 

It should ba taught oo port of soverol courooo (Science, 

Accounting, Mathematics, ate). 

Ptocooo and Affective Object Woo 

U. The curricula lnciudee product, proceed, and offoctlvo objtctiva*^p» 

♦ Product objectlvea oro thoaa which con com tho opoclf ic »opic* 
end content of antiemetics, for eaaapie, addition of decimals, 

• Procooo oMoctlvoo go bayond tho opaclflc content of tho courooo. 
They daal ^Ith probiea-eolvl a» ^chnlqueo and othor ebil'tlss 
which oro ooon to bo outcocea of tho otudy of mathematics 



otudaatt 



oejectlvee o»a thooo rolotod to tho ottltudoo of 
toward aathaaatlco and tha confldonco of otudonto 



in thalr ability to do aathaaatlco. 

u i Tea followlog lo o Hot of procooo ond offoctlvo objectives only 
Mow Important ohould ooch ono bo for tho methemotl.s curriculum 
of tho iMO*o? tt 

Not Soaawhot * Vory Absolutely 

lanortont Uoortont Imoortont Essontlol 

Students ohould dovolop: 

a. Tha ability to analyso 

and conceptualise probloaa. 

b. Tha abU.cy to opply 
to apply ski lie and 
otrotogloo to now 

oltuatlone* — 

c. Tha ability to dlocover 

pottorao and olavilorirloo. ■■ 

d. An ottltudo of curloolty 

and naploiotlon. — — — - 

a, A manna r of problem- 
solving otrotogloo. . 

f. Tha procooo of logicol 

roaaoolng. • ... } • " 

g. Tha ability to forauloto 

kay quia t Ions* — 1 - 

h. Tha ability to gothor, 
organlir, and lntorprot 
doto an^ comaunlcete 
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-12- 

Not Soaawhot Vary Absolute' 

Iaportont Iaporta nt Imnortont IssantU. 



1. a *:: 4 ?1ys **■*■**■••<** 
toward^ aatheaetice. 

J. An laprovad ot'oroo of 
confldonco In thalr 
ability to uoo natii- 
aaatlco aa o tool to 
oolvo raal-llfo problrae. 

k. A aanoo of enjoyment of 
aathaaatlco. 

1. Tha ability to make 
lntalllgant guooooo 

a. Tho ability to road 
with coapvoh«nolon. 



16.2 What void you odd to thlo Hat? 
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INSTRUCTIONS 
HOW TO NARK YOUR ANSWERS 



Put ah X in tht box buidt you* oiuwca. 
For example: 'Do you llvt In Caned*? 

r„ CD 

Ho □ 



«?ft i All itiuill • *( *irQlH9 

ik rrtciirrs 90UH919 to w hia* 
rsr vHOic Nonari. sow scaks m 

llOr 70TAI JO tf fUl T0 "H0 If. 

srtvst" A*$t09 I0UN0INC t**on. 



BACKGROUND INFORMATION 



1. Pltest write your school code 
number In tht boxts on tht 
front covtr. 

2. Whtn were you bom? 

Year: 1968 Or tirlltr Q 

1969 

1970 

1971 

1972 

1973 or lettr 



Month: January 



□ 
□ 
El 

□ 

Ftbruary [j] 

□* 

□: 
□ 

□* 



March 
April 
Kay 
J una 
July 
August 
September 

Octobtr I I 

November I I 

Oecembtr Li] 



S. 



Art you a boy or a girl? 

to ED* 

61r1 



a* 



Was Cnollsh tht language you 
first 1tarnt4 to speak? 

YtS [ff] 1 

No 



a* 



Is English tht languagt usually 
spoktn In your how now? 



YtS 
No 



Ltil 
0' 
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> 
w 



H 

S * 
9 " 



* 

a 

K) O 
00 (P 
VD 0) 



* 



to you ust a calculator at homl 

i — I i 

uu 

» a 1 

Ob you sowtlavs ust a calculator 
to do your hoaaworfc? 

T« 0 ' 

"o 0 1 

Oo you MMtlMi uu i eileulitor 
In school? 

»« 

0 l 

Both answtrt glvtn for tha following 
four qutstlons art corrtct. If you 
wtrt asktd tach quastlon, which ont 
of tho two anfwors corns to your 
n1nd first? 

1. How much dots a bkyclt wtlgh? 
About IS kilogram ... 0 1 
About 35 pounds j^] 2 

2. What 1s tho tamptraturt 1n this 
rooai? 

Abovt 70 dogrtts \$$] * 

About 20 dogrtts 0 2 

3. How far Is 1t from PHnCt 
Gtorgt to PHnCt Ruptrt? 

About 700 kllonttrts.. 0 1 

About 450 »1lts ItTI 2 

4. How much gasoltat can tht gas 
tank 1n a Urgt car hold? 

About 2D gallons [j7] 1 

About 90 Htrts 0 2 
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2. 



MATHEMATICS AND MYSELF 

TkU u 4 4 cole to mca4uac kow you {ttt abouS maXhtmaUci. UJLo* wu mlt 

tht cno4.ec t«Ucn but dtzcuMtA how {tU about <t. 

EXAMPLE: 

SKATING IS A WASTE OF TIME. 



vo»o 

°H 

a 
o 

(D 
CO 



D1 sagrtt 



Can't 
Oacldt 



Agrat 



Strongly 
Agrtt 



Htcut be <u ho««4t <u poAAibtt in Jtotutg cocH 4tAttmtnt. Tktxt ii no 

CO^UCt OJUWCA. 



1. I REALLY WANT TO DO WELL IN MATHEMATICS. 



Strongly 
Dlsagraa 1 

3 



Can't Strongly 
Dlsagraa 2 Otdda 3 Agraa" Agrtt 9 

» 5 25 45 

I AM LOOKING FORWARD TO TAKING MORE MATHEMATICS. 



Strongly 
Dlsagraa 1 



Can't Strongly 
D1 sagrtt 2 Dtcida 3 Agrat" Agrat P> 

5 i ts n v 

3. I FEEL GOOD WHEN I SOLVE A MATHEMATICS PROBLEM BY MYSELF. 



Strongly 
Dlsagraa 1 



Can't Stronsb 
Dlsagraa 2 Dacida 3 Agraa" Agraa 5 

* 3 I 37 49 

4. I LIKE TO HELP OTHERS WITH MATHEMATICS PROBLEMS. 



Strongly Can't Strongly 

Dlsagraa 1 Dlsagrtt 2 Oadda 3 Agrtt" Agrat 5 

* M to 41 ii 



5. 



IF I HAD MY CHOICE I WOULD NOT LEARN ANY MORE MATHEMATICS. 
Strongly 



Dlsagraa 1 



Can't 
Dlsagraa 2 OadoV 

» u 



Strongly 
Agraa" Agraa * 

5 * 



6. I REFUSE TO SPEND A LOT Of MY OWN TIME DOING MATHCMATICS. 



Strongly 


Can't 




Strongly 


Dlsagraa 1 


Dlsa>;rtt 2 Oadda 3 


Agraa" 


Agraa 5 




U It 


H 


10 


7. MATHEMATICS 


IS HARDER FOR ME THAN 


FDR MOST 


PERSONS. 


Strongly 


Can't 




Strongly 


Dlsagraa 1 


Dlsagraa 2 Otcldt 3 


Agraa" 


Agraa 5 


c* U 


51 to 


U 


1 



8. I THINK MATHEMATICS IS FUN. 

Strongly Can't 
DlsagroV Disagrat 2 Ooclda 1 
I I II 



Agraa" 

55 



Strongly 



5* 
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A-l 



Second Assessment of Mathematics 
Grade 4 1981 
"ORGANIZATION OF :EST ITEMS" 
Objective Test Items * Pj^ajto. 



Domain 1: Number and Operations 

1 1 Number Concepts and Computation A: 1,2,3,8,12,21,27,28,31,32,35,38 2 12 

B: 1,2,4,5,15,23,25,27,28,32,37,46 z " 

C: 1,2,8,12,14,17,22,25,31,42,43,46 

1.2 Estimation , A: 13,20,24,36 13-16 

B: 6,40 

C: 15,20,28 

1.3 Fractions and Ratio A: 6,9,19 17 99 

B: 13,26,31,34,36 l1 " zz 



C: 4,7,13,26 



Domain 2: Geometry 



2.1 Geometric Figures A: 10,33,46 23 27 



2.2 Geometric Relationships A: 4,7,16,34 

B: 3,10,19,38 28-33 

C: 21,27,32,37 

Domain 3: Measurement 

3 1 Length, Area, Volume and Mass A: 17,18,30,39,40,45 

s B: 18,22,35,39,43,45 34-41 



3.2 Time and Temperature A: 14,29,37,41 

B: 14,16,17,33 4 2-46 

• C: 11,16,18,34 

Domain 4: Algebraic Topics 

4.1 Number Sentences A: ^.4|,M 47 . 50 

C: 23*,40* 

4 ' 2 Gra P hS gl If;i| - 51-54 

C: 36,41 

4.3 Probability (ngn-cuxyicular A: 22,23,42 cc.cg 

objective) B: 8,30 

C: 9,19,44,45 

5.0 Domain 5: Computer literacy • A: 11,15 59 . 60 

8: 11,21 

(non-ouxvloular objective) C: 5,24 

*A « Test Booklet A B ■ Test Booklet B C ■ Test, Booklet C 
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A- 2 



DOMAIN 1: NUMBER AMD OPERATIONS 



OBJECTIVE 1.1: NUMBER CONCEPTS AND COMPUTATION 



Hot*: Itmt utth the Bumbol 
• are not part of th* 
Curricula* 



1. 1.1 hp. If you had 2 quarters, 1 dt*e and 
3 nickels, how much would you 
have? p-wrtut 

75< .... El- to 

™< □ 3 

65< Q 9 

BS< Q 6 

I don't know . . . Q £ 

i.l.2 AyP. The 2 in 2645 weans 
2 hundreds • • • 

2 thousands tt 

Z ones ... . . • • [^] | 

2 aMlHons Q 5 

1 don't know P] 3 



ll.*. A/3. SUBTRACT- i|273 

- 2896 

2623 . Q U 

1377 Eh 

□ 7 

1623 □ I 

\ don't know . . . Q - 7 



1.1.4 A/6. 280 □ W 

Which nunber is greater than two 
hundred eighty and less than four 
hundred fifty? 

"° □ 1 

190 □ 1 

□ » 

3 «> Kl « 

I don't know . • . j^J \q 



«80 



A-3 



OBJECTIVE 1. 1: MMEK CONCEPTS ANO COT JTATION 

1.1.5 A/12. 9007 Is read as: p-va*ue 11.6 A/21 Choose the set with a star 

nine hundred seven . t £ I ^ ,n the third oli'c and a 

M circle in the *<vcnth place 
nmety-^ven ' 

::::::: 7 aoooaodoaa 



nine thousand seventy . Q"| ? 
I 0on't know j 



□ OOOADOOnO Klii 
ODOODAAODO □« 

I don't know , 4 



3yr 



OtJECTM 1.1- iMtEH CONCEPTS AW COMPUTATION 

1.1.7 A/27. Nr. frown need* 6218 stamps 

um iWtMw •»•« U*\ How NMny 

more stamps does he need 7 



3285 . . . 

9711 . . 

3825 .. . 

272S . . . 



20 



1 don't know 



□ 
.□« 



1 1.8 V28 There are fwe rows witn seven 
flowers In each row. Twelve 
of the flowers died How many 
flowers are left 7 



35 . . 
29 

23 . . • 
12 . . 

I don't know 



• □ < 

• □ s 

■ s « 
□ » 
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08JECTIVC 1.1: MM El CONCEPTS ANO CONPUTAt ION 

1.1.11 A/35. 79 . 

p- value 

70 ♦ 9 *K] !! 
; ♦ 9 ..... p , 

70 ♦ 90 ^ 

m. . . • Q , 

I don't know . . . J~~j ( 

1.1. II V38. 8 tens *nd 5 ones • 

8105 D 1 

MS □ » 

M □ I 

85........ £]„ 

I don't know ... | [ f 
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1 1.9 A/31. On Monday. 185 people saw l*»e n*.rmn<, 
whale shows and 41? p«*o<-te u« the 
afte.noon whale show. Mo* «n v pevv" 
saw the wh*le shows thot dov' 



597 
697 

327 
373 

1 don't know 



□ ' 

n » 

□ « 



1 lio A/32. Yesterday. Sella the whale ate a total 
of 98 f<sh m three meals She ate 32 
fish at the first meal #nd 2S fish at 
the second meal. How many fish did 
she eat for her third meal 7 



66 


• n 


4 


41 


• m 


63 


155 . . 


□ 


If 


57 


• □ 


14 


1 don't know. 


□ 


• 



1.1.13 8/1. Which says three dollars and 26 cents 1 
S300 26 . . 



5 30 ?6 
5 3 26 . . 
S3?6 00 ■ 

1 don't know 



11 ■ 

□ ' 

□ < 



1.1.14 C/2 What is the missing number? 
24 X Lj - 24 



1 . 
4 . 



0 

24 

1 don't know. 



□ - 

□ • 

□ - 

□ - 



30S 



A^|ondices 



1.1.1$ C/H. To check this subtraction, which two 
numbers would bf added? 



A-f 



176 

■ 

139 

476 and 337 . 
476 «nd 139 . 
337 and 139 . 
337 and 476 . 
I don't know. 

1 l.UB/5.find the missing number. 



1.1.17 1/1$. Tht rolltr coaster has 8 can 
with 4 wheels on each car How 
many wheels are there on the 
roller coaster* 



p-valut 

□ « 

□ • 

Hi! 

D » 



12 

2 

32 • • • 
24 ... 
1 don't know 



□ 
□ 

□ 
□ 



1 1.18 B/23J*»*t digit 1s in the tens place 
In the number In the box? 



2079 



3 tens ♦ 12 ones ■ Q 


tens ♦ 2 ones 


4 . . . . 


■ • E « 




■■ □ « 


3 . . 






•• □ • 


I don't fern 




OUCCTIVf 1.1. «M» C0NC£m ANO COMPUTATION 


1.1 W 1/25. Which 1s an odd mwber? p . va i ut 


30 . . . . 


□ " 


45 




42 


C 


36 


□ « 


1 don't know . . 


□ * 



I don't know. 



□ « 

Hz* 

□ - 

□ - 



1.1.20 1/27. Peter has just finished reading, a 

book that 1s 232 pages long. He was 
1n a hurry so he skipped 41 pages. 
How many pages did he read? 



191 

41 

211 

291. . . 
I don't know 



□ • 

□ » 
n * 

□ i 



ERIC 



I 1 .21 B/;>1. Bob needs 50« He returned 6 
pop boltles end w*s paid t i 
bottle 

How much more money does be n-ed' 
«" □ IS 

'* □ < 

U< □ t 

m Kl 21 
I ddn't know 7 . . . Q 5 

1122 *m. Which it one -or. thin 399? 

»»' Q II 

3919 ........ g , 

400 011 

1 don't know . . . . [ | ] 

3U'J 



AW 
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06JCCT1VC 1.1: NUMCt COrfCff/S ANT COMPUTATION 

1.1.23 1/ 37. 42 divided by 6 Is: 

p-utffut 

.••□». 
36 □ » 

7 

8 Q I 

I don't know ... 4 
1.1. H t/4C. rind the alsttng mnbcr: 
«□ 

6 5 

• □ » 

I 1 H« 

" □ ' 

' □ • 

, 1 don't knotf . ■ ■ - | | f 

OiJICTIVC 1.1; UWI C0IIC£»T$ AND CWWTATIOH 

1.1.16 C/l. AOO: 578 

9 

♦_B P- Uut 

901 □ ' 

□ ' 

□ 5 
011 

! don't know Q 4 

hi. 27 C/8. 10 ttm • one 

«11Hon Q J 

thousand r^J f 

hundred 77 

1 don't know. . . . | | 5 



1.1.25 Crt. SUBTRACT gfc 
66 

54 . . 
108 

' don't know . . . 



93 



□ 
□ 

o 
□ 



1.1.28 C/1?. Whjt is the reminder «n th* 
following division problem 1 

9 

21 
1 



2B ... 
9 . 

3 ... 
1 

i don't know 



□ 1 

□ t 
U • 



1.1.2* C/U. Counting by 10*1, the next three 
numbers ere: 



780 . 790. 



7f1. 7ft, 7t3 . 


• □ 


4 


720. 730. 740 . 


• □ 


J 


600 . 810 . 620 . 




#f 


600. 601. 802 . 


■ □ 


1 


1 ion't know 


□ 


f 



a-c 



A-9 



•310 
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GUECTIVC 1.1: NUMJER CONCEPTS AND COMPUTATION 



A- 10 



1.1. 30 C/1 7. which number says four thousand 

two hundred sixtyflvt? p- value. 



42 065 


. n 
t i 


id 


5 624 


• □ 


• 


40 265 


• □ 


l 


4 265 






1 don't know. . . 


• □ 


I 



1 UT C/22. Emit saved $12. OC to buy Stamps fOr| 
his collection. He bought 6 stamps , 
at 8< each, 8 stamps at 3< each, and 



5 stamps at 25< each. 


How much did 




he spend on stamps? 








□ 


J5 




□ 


IS 






4$ 




□ 


k 


1 don't know. 


□ 





1.1 C/2S. Which is the SMlltst nmfcer that 
can bt nude usfna all the dittts 
«, 3. 9. !' 

» M U" 

' M9 s» 

1943 □ I 

I don't know. . . • [ | f 
1 1 Jtt C/31. what 1s the total value of these coins? 

« □« 

^ w □ I 

^ *« 

I don't know | | 1 




OmJtCTW 1.1: WM Eft CONCEPTS ANO COMPUTATION 



ERLC 




Sim has 51 pop bottles and 8 cartons. 
Each carton holds 6 bottles. m 



1 1.34 C/42. If Sam tills all tht cartons, how 
many bottles will bt left over? 

p- value 



6 . . . 

8 

3 . . . • 
14 

! don't know 



□ • 
81 « 

n » 
□ » 



1 1 35 c/43. Sam collected 30 of the bottles 
His sister, Merle, collected the 
rest How many bottles did Marie 
collect' 

v . 

M □» 

« 

« □» 

I don't *now . . [ 1 1| 



/an 
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OBJECTIVE l.ls NUNEJt CONCEPTS AND COMPUTATION A- 12 



1.1.36 C/4b. Jick his written these numbers from left to -ight . 
Whu is J*ck doing? 



3620 3610 3600 3590 3580 



Counting backwards 
by 100's . . 

Counting forwards 
by 100's 



Counting forwards i — i 
by 10's \ . . . J | 11 



Counting backwards 
by 10's 



't know . . 



□ » 



OBJECTIVE 1.2: ESTIMATION 



A-n 



1.2.1 A ' 1 3 . Round 442 to the nearest hundred. 

p- value 

500 ... . Q „ 

?po . Q 

•»•■ □ 

,oo : * . . gr „ 

1 Jon't know. . 



1.2.2 A/20. Nr. fish had %7 hot dogs to sell it 
the ball game He had 364 hot dogs 
left after the game. About how many 
did he sell? 



200 


El 


11 


WO 


□ 


I 


$00 


□ 


2 


300 


□ 


f 


t don't know. • 


□ 


* 



Li. 3 A/24. 



Round off 43 to tne neire*<. tea. 

□ ■ 
Ha 

□ ■ 



30 . 
50 
40 . 
44 . 



I don't know 



9 



312 
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OSJCCTIVC 1 2: ESTIMATION 

1.2.4 A/98. If ybw round the prices of 
theso Itoea to tht nearest 
10, which two would coit 
the s ww? 



A- 14 




3900 ♦ Q • 6000 

1.2. 5 8/6. Which one of tht following is CLOSEST to 
the number that got* In the bo»? 

J 



1000 


□ « 


2000 ... 




300C 


• o 


5000 


• □» 


! don't know . 


• •□« 



no two would cost 
the. line 



I don't know 



□ 



13 



0UCCT1VC 1.2: HTMATIOM 



AOS 



\ 2 7 C/1S. Hound 1368 to the nearest hundred 




1.2. 6 M0. This Is a picture of birds flying south 
for the winter About how weny birds 
ire In the picture? Oo not try to count 
the*. 



1.2.8 



p-Vttut 







20 . . 


• □ - 






200 ■ . 


••• EU 






500 


.... □„ 




• 




• • • □ » 



'1 don't know 



□ 



1300 
MOO 

3000 
?000 

! don't know 



n « 

□ • 

□ » 

□ > 



C/20. A hippo weighs U53 kg. an elephant 

weighs 1127 kg, • Moose weighs 11*4 kg, 
and a giraffe weighs 1183 kg. 
Rounding to the nearest 100 kg, which 
weighs closest to 1100 kg? 







4 


elephant 




71 




f 






S 


1 don't know ..- . . 




1 



ERIC 



3li 
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OMCTIVC 1.1: ESTIMATION 

. .*> 

1.2. * C/2t. 1H rowiM to tht noons;. 10 If: 

hi -D3 M 

□ "j 

v° □ * 

»<•••• • ••••□»» 

I don't know. . . . Q 7 

\ 



r 

% • 

owtcrmi.J: maim wtio 

l.j.l » /I. Jilt ho< • oosooiU cor*. \ 
Ho to* H of thoo. tMy. 
He* Mny 414 ho glvo My? 

p-V*luC 

« □ » 

* iiy 

* * □ • 

I owTt know. . Q $ 



A-17 



1.3.2 V». Which »tt It wt-tMri (j) thtdtdT 

a ▲ ...... n r 

A. A ^ 

O0)O ... rvi " 

□ □ . .■ □« 

■ □ 

- i— i 

1 don't kkm [_J i 
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OWCCTM 1.3: FRACTIONS ft* MT10 
1.3.1 V19. 



CMltfrt* 


1 


2 


3 


4 


S 


Cookltt 


3 


6 


9 


12 


? 



Tht chirt thowi Don mny cookltt trt nttdtd whtn 
dlfftrtnt nutbtrt of chlldrtn havt thrtt cookltt 
ttch. For ont child, wt nttd thrtt cookltt, for 
two chlldrtn, tlx cookltt. tnd to on. Witt nutbtr 
btlooQt In tht box whtrt you ttt the qutttlon 
Mrk? 



20 
IS 
U 
10 



• ■ • Eli* 

.... □ 4 

.... □ , 

I don't know . Q I 



A- II 



1.3.4 8/13. If 10 ptncll* told for V0«. 

wntt would S ptndlt eo»t? 

85* □ M 

•* □ 1 

* El £ 

1 don't know. . Q g 



ONtCTltt 1.3: FACTIONS AM) RATIO 



1.3.S Alt /of tht ptrtt of tht flgurt 

btftw trt tht t«tt tlzt. Whtt 

w 



r 



p- value 

,0nt-ftfth . . . 



Ont- fourth. . . 
ont- third . . . 
ont-hilf. . . . 



□ < 

□ ■ 



1 don't know. 



□ 



A- If 



1.3.6 B/31. Ittty cut htr ctkt Into two 
parts of tht i%m s1zt. "hot 
It ttch port ctlltd? 

i □< 

. j □ « 

k ■• □•' 

/ 

1 don't know. . Q 4 



9 

ERIC' 



I r 
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OMICTM 1.3: FMCTIOKS ANO RATIO 



1.3.* 1/34. Which group of dots 1$ onc-h*)f (^) shaded? 



V 



□ 

p-uelu* U 



(3 

57 



□ 



□ 



I don't know 



□ 

I 



1.3. B B/36. Ceorft, Mary and Henry decided to tat the pie shown 
below. Georee and Mary each ate two pieces. What 
fraction of the pie was left for Henry to eat? 




jne-helf (jr) ■ 
one-thlro (j). 
one-fourth [j) 
one-fifth d) t 



I don't know . 



4t 



■ □ 



OUtCTIVt 1.3: FRACTIONS MO MTIO 



9 

ERIC 



1.3.1 C/». Miich ttxm j shidtdT 



□ 
□ 

□ 





don't know Q J0 



1.3.10 C/7. If one child needs 2 tocks, 
how Mn> socks do three 
children need? 



n 

□ 
□ 



I don't know. . Q 



/ 



31 6 
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Main i.i: n*Tiom m ratio k ' n 

1.3.12 C/26. which box Is ont-flfth (|) shaded? 

1.3.11 C/13. 

>o^o^^e^«^<^ QE0 QH] DUD 



Clfht cars art fn § traffic jaw. j of tht cars art mm. 

How w*ny cars art nor? ^ 

p-v*£iu [] | | | | | 1 don't know 

1 □ " 



□ « 



I don't know. ... Q 



OWCCTM 2.1: ttOWTRIC FICHES 



A-23 



2.1.1 A/10. Which 1s a plcturo of a 
trlar.glt insidt a drtlt? 

p- value 




'O 




1 don't know 



□ 



n- 



□ 
□ 



2.1.2 A/33. A (tot tt on on* of th« corners 
of th1» cube. Nov nony comers 
dots tnt cubt h»*t? 




9 

ERIC 



31? 
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outer m 2.1 teoMCTftic names 



A- 24 



2.1.3 A/46. Coaplttt the pattern. Which coats next? 



Wdoadd OADD- 



I don't know > 



circle, triangle . . . . jVj if 
Circle, squirt ..... |"~| 
triangle, clrclt . . . . | | 
square, clrclt Q 



□ 



oucctivc 2.1 ccohctaic names . 

2.1.4 8/7. Etch of thtst shapts Is a: 



C 



A 25 



2.1. S •/ Th < corner of this page Is a squirt corner. 

How «any square corners does a rectangle have? 



o- value 





• U if 


• □ • 




n . 






i i 


! don't know \ . J | 3 




.. □ . 






.. □ , 


2.1.6 M*. A soup can Is shaped most llkt a: 





1 don't know . . ■ {~~| £ 



*P"« r « Q IS 

cube ("1 ftf 

cyHndtr . . . . gj S£ 



cone 



I don't know , 



□ » 
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•xctm t.i mmmt nmm 



2.1.8 C/6. How aany trlanflts art shown htrt? 



2.1.7 c/3. If rou conntcttd thttt thrtt 
dots with straight Hint, 
what shapt would you pt? 

•• □ » 



squirt . . 
* rtcUnglt. 
triangle . 
clrclt . . 



□ 
® 
□ 



11 
15 
I 



I don't know . . Q 3 




OUfCTtVC 2.1: ttONHRIC names 



er|c 



2.1.9 c,'». Ont fact Is shadtd on this 
cubt. How aany facts dots 
tht cutt havt? 



3 

6 

a .... 

12 . . . 
I don't know 



□ » 

□ ■ 

□ » 

□ « 



A-?7 



3iy 
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outer m t.ti cramic rclatiohships 



A-28 



2.2.1 A/4. What point 1i tht InUrsoctlon of 
tht two linos btlow? 



2.2.2 A/7. Which ono of thtst flourts dots 
NOT hi • Hnt of symwtry? 




B □ ■ 

A D> 

I don't know [ [if 



OWtCWt 1.2: tfOPCTlIC RELATIONSHIPS 



2.2.3 A/16. Which stoatnt 1i not • »1dt 
of tht i quart? 

A 




2.2.4 A/34. Trlanojas that art tht stmt 
slit and inapt art conqmtnt 
trjanojti . 

Milch trlanglt 1s congrwtnt 
to this trUnoUT ^/\^ 

A 




A 



I don't know 



u 



53 



□ « 

□ • 

□ • 



9 

ERIC 
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OBJECTIVE 2.2: CCOJCTtlC RELATIONSHIPS 



A-3n 



2.2. S 0/3. Thttt two linn: 

f- > 

< : > 

p-valuk 

Inttrttct J() 

fom in an* It .... [ | 
fom a iquirt .... 
art paralltl .... 

I don't know |~"| 



2.2.6 I/ID. Which flgvrt hat 6 and H 
at its and points? 




1 don't know 



□ 



OWtCTW 2.2: ICOMCTRIC RCLATlONSHlH 

2.2.7 •/ It. MM en flfurt ft tyvattrlc? 

p-utZuc 



0 




9 



□ » 



9 

ERIC 



don't km U 55 



A-31 



2.2.8 8/38. 8111 It tatting tht tabU for 
hit Mthtr. Ht wants tht taolt 
to look n1ct. Ht uttt glattat 
^ — that art allkt. Toll which 

tin wm nm wttO. 

v7 *' indc □ > 

rj* *i 0 ind F 

j— J • I. C ind D | — [ s 

^J* ». C Md t (jgj£ 

» I don't know .... ; 
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0WCCTW2.2. «»C.HSC KUTIOHSHIN 



2.2.J C/2K In which fl9urt art all tht anoUs 



A-32 



tht SW» Silt? 



n □ 




p- value 



□ 



Z7a 

□ 



49 



I don't know | | j$ 



2.2.10 C/27. Mow »tny lines Of sywwtry 
dots this shtpt have? 



3 . 
4 

1 don't know. 



□ ' 

□ » 



OWCCTW 2.2: tfOKTftlC RCLATIONSHIPS 



A- 33 



2.2.11 C/32. Figures thtt art tht tw 

sift and shapt art congruent 
figures . Which of tht fol- 
lowing art congruent? 



CP 

LP 

Ed 
CP 



A and I . . 

A and 0 . . . 

C and 0 . . . 

I and C . . . 

I don't know. 



p~ value 

□ . 

□ « 

□ » 



2.2.12 c/37. In which flgurt Is tht line 
a lint of lynwetry? 




□ 



□ 



8» 



I don't know Q 2a 



er|c 
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0MCTIVC3.1: UWTN. ARCA. VOIUNC AND NMS 



3.1.1 A/17. Thtee Insects travailed alone 
tht f round. Insect C travtlltd 
twtct as far as Instct I. How 
* wuch farther did Intact C travtl 
than Instct A? 



DOWAIN 3: HCASUMHOIT 



c O 5 



3 cm 



3.1.2 VII. UMch of tht f»tr1c units 
listed below 1i wee to 
. atasurt tht iaounr of 
••tar in a pall? 



the nctrt .... 
the cubic wetrt . 
the centltfttrt. . 
the Htrt . . . . 



I don't know. 



□ 
□ 
□ 
IK) 

□ 



OMCCTIVE 3.1: ICMTM, AREA. VOLUMT AND HAS*; 

3.1.3 A/30. 



Itlla and Oanr art killer whal 
They live 1« an aquarlua. 
Hert 1s Itlla Jospin* to ttt 



p- value 

««■ □» 

5 cn Qlfl 

12 cm . Qm 

3c gill 

t don't know [~\ a 




A- 35 



Itlla can Jump 127 ctntlwttrts high. 
Don* can Juaw S wttros high. Ho* 
much higher can Itlla June than 
Dana? 





p-\t*Jbu 


127 ctntlmttrts . 




622 centlnttres . 




22 ctntlmttrts . 




632 ctntlmttrts . 


□ ' 



I don't know. . . Q ff 



OWECTIYE 3.1: UN6TH, AREA. VOtUNC AND MASS 



3.1.4 A/39. A ttn-ytar-old boy Is llktly to 
wtlgh: 



3S grams . . 
75 r^s . . 
*5 kilograms 
75 kilograms 

I don't know 



3.1.S A/40. What Is tht volume of 
tht flgurt? 




1 cubic unit 



\ 
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A*36 



M cubic units . . 

13 ciblc tnlts . 
26 cubic units 

SS cubic units . . 

! don't know . . . 



12 it 

□ * 

□ ' 

□ ' 

□ • 



3.1.6 A/45. S cm Is tht samt as how many 
mtl 1 Imttrts? 



$00 
1000 
50 
5000 



I don't know . 



□ 

□ 



OftJCCTIVt 3.1: LENGTH, AHA, VOUM AM) MASS 



A-37 



3. 1.7 $SH. About how far Is It from 
A to I? 



p-ua/uc 
— n— n 

" LfiJ. Z£ 

5c * □ • 

* m Q 3 

□ ' 

l don't know Q ^ 



1.1.8 8/22. Wiot it Wit OISTAHCE ALL 
THE HAY MOUND this 
rtctino.lt? 



10 m 



'« ■ □ to 

E)i*' 

□ ' 

M- [Jit 

I <on't knew .... | | 5 



9 

ERJC 
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OWCCTWI 3.1: LWTH. MCA. YOtWI «0 AASS 



3.1 J I/3S. Which ont of tht 
thrtt flgurti 
btlow has tht im 
art* as tht flgurt 
on tht right? 



□ 








































□ 

7 



I don't know 



ca □ 

55 16 



3 1.10 173*. S ■ttrtf 1i tht M«t Itngth 
at: 

50 centimetres. . QjJ J5 
500 centimetres. . 41 

50 millimetres. . Q 9 
500 mllllmetrti . 4 

! don't know' ... | | M 
3.1.11 B/43. A paptr clip would wtlgh about: 

19 Kin 

10 g □ 1 

□ 1 

9 □ * 

I don't know .... Q 3 



A-3S 



A-3t 



OBJECTIVE 3.1: LENGTH, AREA, VOLUME AMD MASS 
3.1.12 B/45. How Mich dots tht bag of candy wtlgh? 




ERJC 



225 g Q 21 

more than 225 g . . . 

Itss than 225 g ... Q 7 

225 kg [~~| 10 

J don't know Q 9 



3.1.13 C/10 Which unit should be used to 
measure tht length of a house? 

■nllimetres .... Ql2 

centimetres . . [ | t> 

metres ~|>^60 

kilometres [~|m 

I don't know I 

3.1. H C/29. Hr. Jonts out a w1rt ftnet 
all tht way around his 
rectangular garden, Tht 
garden 1s 10 » long and 6 * 
w1dt. How many metres of 
fencing did ht ust? 

16 m \ I 60 

32 - K 11 

" • □ 4 

Mb I I 17 

I don't know . ; . . I 
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OUECTIVC 3.1- LENGTH, AACA, VOLUME AND MASS 



A-40 



15 C/30. itow many centimetres arc In one 
metre? 

« p-vabxt 
□ I 

10 . . \ . . .Q u 
O 67 

1000 □ io 

^ don't know [ j t 



3.1.16 C/33 «bout *ow long, 1s this crayco? 



i centimetre . . 
10 centimetres. . 

1 metre 

10 metres .... 

1 don't know. . . 



□ 3 
El 17 

□ * 

□ 3 

□ 3 



OWCCTin 3.1: LENGTH, AmtA, VOIUME AN9 MASS 



'A 41 



3.1.17 C/35. Whet U the area of this shape In square 
centimetres? 




3.1.18 C/38. A milk Juy Is Hk«ly to hold: 



1 «nlinitre 
10 mill Mitre*. 

1 lUre 
100 litres . . 

I don't know . . 



' ™ ? SI a 

12 cm* [H o 

* cm* [j to 

I don't know .... [7] 16 



11 » 



□ - 
n 3 
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OUICTIVI 3.1: TINI AMO TEMPERATURE 



A -4| 



3 2.1 A/U. Which thf 



ttr <hows 17° ? 




3.2.2 A/:<Xh«t time does IMS c-ock irw' 






11:20 


• 0!£ 




400 . . . . 


• n ' 




11:40 • 


□ * 




12 70 . 


□ « 




! don't know. 


□ - 



A-4J 

OBJECTIVE 3.2- TIME AMD TEMPERATURE 

3 2 3 A/37 About how fonq is the time between 3 2 5 e ' M - Funland opened May 16 Jerry 

•nd Teresa wern there one week 
Halloween and Christmas ? rvalue On what fate were th* r v 



"2 mor.ths. . 


■m 


11 


M*y 17 






■■□ 


t 


May 21 . 


■ n • 




• □ 




May 22 . . 


• n ' 






1 


May 23 ... . 


• H 2 


1 don't know. . . 




5 


I don't know . 


• □ 1 



3.2.4 A/41. Th« temperature on a sunny suswer 
day would most likely be: 



5° Celsius 
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OUCCUVt J»2: TIME NO TWCMTUtt 

3.2.1 1/11. Teresa and Jtrry played Sinno 
frm 4:2$ p. ». »«tH 5:00 p.m. 
For how mi ny atmittt did they 
play lingo? 

value 

H. ..... . Q; 

» □'• 

» H» 

» □« 

I don't know . . j^J S 

3.2.7 The thonwtettr roads 30° C. 
1/17. It would be a oood day to: 

tor* on the furnace . . n 

wear a sweater. . . . J~~j 15 

wear shorts . . . |^| $? 

ft 

Uajr in oui the I I }0 

*to1dv >— * 

! don't know Q 17 




1.2.8 B/33 It is springtime and U*e first 
flowers are blooming The 
temperature is mos£ 1 »k^ly 
between: 



-5°C and 0^ . 
I5°C and *0°C. 
«0°J and «5°C 



I don't know . 



□ 

□ 
□ 

□ 



3.2.10 C/16. It was a cold, ratnv da-. 

When Tom 'coked at the 
thermometer it showed- 

*t . . 

. 3-C... gj« 

1 don't know. . . Q' 3 
3.Z.11 C/18. Which stys hilf past two? 

30:2 [H 13 

"° D' 

2 = 30 g]* 

Z3 ° □ 1 
I don't know . . . | j 4 



328 
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OUCCT !« 3.2: T1PC MO TOtlMTUtf 



A-46 



3.2.12 C/34 unit temperature dots this 
thenwMtir show? 




p- value 



20" □ 

13 

W. f ..."... □ 

.5' □ 

! don't know. ... | [ 



POmiW 4: AL6EMA1C TOflCS 



A-47 



08JECTM 4.1: MMCR SCWTCNCC5 



4.1.1 VS. To find tht »lssfn9 
you should: 



.subtract 746 fro* 
931 



add 746 to 931. 



subtract 931 from 
746 



add 911 to 746. 



I *>n' t know. 



In 746 ♦ □ - 931 

p- value 

. . IS it 

• n 
.. □ 
■ □ 



4.1.2 A/O. 81 H had 148 hockey cards and his brother 

had 07 hockey cards. Which of the equations 
be lew could be used to find out how Many 
hockey cards the two boys had together? 



148 - 87 • n . 

n ♦ 87 - 14S 
148 ♦ 87 • h . 
148 - n " 87 

I don't know . 



□ » 

□ J 



erJc 
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OBJECTIVE 4.1: MMER SENTENCES 
4.1 3 Mhat sl9n 1s " 1sl1n ' ? 

6 O H ♦ 3 - 5 ' 

p-v&tue. 
♦ - □ M 

' 

x □ ' 

+ □ 4 

I don't know. . »2 
4.1.4 B/12. Choose the missing number. 



A-48 



> □ > 198 






□ >< 










197 .... * ■ ■ 


□ » 


I don't kiow. 





4.1.5 B/20. p,nd the missing number. 

407 <□ 



399 

*0? 
307 



□ " 

IE) s < 

□ ' 



I don't know. . . If 



OWCCTIVC 4.1: NUVEft SENTENCES 



A-49 



4.1.6 8/24. Susan's mother gave her 16 m of 
cloth. Susan used 11 m of the 
cloth. HMch of the equations 
below could be used to find out 
how much cloth Susan had left? 

p- value 

n ♦ 6 • 11 . 



11 ♦ 6 • « 
n - H • 11 
16 - U • n 

I don't know 



□ 

□ " 

□ 7 

□ " 



4 1 7 6729. Choose the correct symbol to make 
this a true sentence. 



> Ha 

< 

<■■■•••• □ ' 



I don't know. 



□ 



ERIC 



330 



Appendices 
316 



OBJECTIVE A.I: mWBER SENTENCES 



A-50 



4.1.S C/23. Which nuafter or number s can 90 In theO« c/40< Wh1ch <$ trwe? 
to make this number sentence TRUE? 

^ 5 ♦ [3 < 12 P-votae 35 • 30 ♦ 5 67 

7 PU _ 

\i " 35 > 30 ♦ 5 Q 3 

S2n n r tr . ,,s : is« 35 > 5 ♦ 30 □ s 

. any number greater r— , 30 ♦ 5 < 35 Q U 

than 7 . . . 1 — ! 

nonumter □ 1 I don't know Q 1 



I ddn't know 



o 

ERIC 



OBJECTIVE 4.2. GRAPHS 

Distance rV*een Hone and School 

Ellen 




0 1 2 3 4 5 6 7 8 5 10 

mr+i* * blocks - 

4 1 1 A/25. How far away fro* school 1s 
Wayne' i house? «-wtfue 



2 blocks 
4* blocks 
6 blocks 
8 blocks 



2w* t know 



□ 



A-51 



12 2 A/26. How much farther from school \% 
Clients house than Alice's house? 

9 blocks Q| /5 

8 blocks I I I 

7 blocks ffl 69 

6 blocks rn 5 

I don't know .... 3 
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OUCCTIVC 4.2: OWMS 



*/41. 



How nany more children chost the 
banana then chose the peart 



I 

»3 





nvomTC 


kinos of rmnr 




nn 








S3 










BE] 






a 


GB CS 




IS 


0 


ED IB 


CH 


m 




El CD 


S 



Ami MM AN* OUANM H»€A»»U MAH 

m » 



□ 

□ 

□ 
□ 



don't know. 



OBJECTIVE 4.2: GRAPHS 



4.2.5 C/36. Lesl^'s test scores were: 



Arithmetic 
Spelling 
Science 
Reading 



16 
15 
17 
19 



Which graph shows Leslie's results? 



4.2. 4 How many children were In the group that 
B/42. mid* the graph7 

20 B« 

15 □ 7 

5 □ " 

jo n> 

I don't toiow .... j~~J J 5 



2lr 



19 

TEST it 
SCORE 

13 



21 
19 

TEST |7 
SCORE 

13 



n 



1 



A-53 



p-vo6ie 



51 



TEST 
SCORE 



21 

» - 
.7 
13 
13 















J 




1 




u 
w 














i 




51 



□ 



21 - 
19 - 



Tr5T 17 
SCORE r 

13 



13 - 



i 











1 




w 




! 

5 
« 


s 











I don't know 



□ « 



ERIC 
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OBJECTIVE 4.2: WHS 



A-S4 



4.2.6 T./41. 




Carol 



Sttvvn 



Pat was testing his model plane. His 
friends guessed how long it would st*> 
In the air. The plane stayed up for 
17 Minutes. Who guessed closest to the 
correct time' " 



Caro 1 . 
Susan 
Bob . 
Steven. 



I don't know. 



p- value 

□ " 



OeOECTlVE 4.3: mOMIIim (mm-evrriouUir objtctiv) 



A-55 



4.3.1 *A/22. The chances that lightning 
will strlki your school are: 

d value 

very good Lj 5 

very unlikely . . . 

Impossible . . ....□» 

1 don't know . 



i. 3.2* A/23. A boy has ten socks In a 

drawer In a very dart room. 
Six socks are black and four 
socks are blue. Ifhat Is the 
smallest number of socks he 
would have to pick to be sure 
of getting two of the same 
color? 

i O 

3 . . .< 0" 

• S . -. 

« 

I don't know D" 



ERIC 



333 



Appendices 
319 



A-56 

OUCaiff 4.3: HmmilXTt (mm wavimMm +jmtm) 



i 4. 3. 3 * A/42, Ms. Smith and Nrs. Harris art the 
1 only Grade 5 teachers In a school. 

Ms. Smith's class always has 
arithmetic first thing th the 
porning. Mrs. Harris's c1jss 
sometimes has arithmetic and 
sometimes has reeding first tn the 
morning. If you ere In Grade Z 
In that school: 

you will have 1 — 1 f] 
arithmetic first .... LJ 1 

you will have 1 — 1 
reading first LJ n 

you will probably have fnn 
arithmetic first .... l*J — 

you will probably have 1 — 1 
reading first I I " 

I don't know Q 13 



4.3.4 *I7* Sam and Sara are playing a game 

with this spinner. Every time the 
i?1nner lands on red, Sara gets 
a point'. Every time the spinner 
lands on blue, Sam gets a point. 
After 10 spins, the winner will be 
the one with the most points. Who 
Is more likely to win? 




Sara will Q 



Sam will . 



It will be a tie. . 

Either one has the sa«e 
chance of winning . . 



I don't know [ | 4 



0W€CTItt 4.3: PnUtASIUTY 

4 1 r ) A j«r contains 3 red marbles, 

1 green one, and 1 blue one. 
If you picked 1 marble from 
the Jar without looking, which 
* colour would you most likely 




I don't know. 



D 



4.3.6* C/9. 



A jar contains 2 blue "«ns. 
4 red ones and 1 1 blacv one 
Brad could not decide whether 
he wanted a red P*" or a blue 
pen. He closed his *yes and 
nicked one from the jar. 
K'ch colour is he likely to 

□ • 



A-57 



blue or black 



rrd 

blue. 

black 



\ don't know. 



□ « 

□ • 



4 3 C/19. If you tossed one die, what 
4 3,/ ' nJbtr would show up? 




nuiter 

1 . 2 or 3 O 

. □ 

an even number. . . • [ | 



any number from 

1 to 6 



1 don't knoW. 



□ 



79 
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OUCCrm 4.3: HW*!UTY 

4.3.8*0/44. Tht chances that It will mow 

1n Victoria In July art: p-uolue 

certain Q a 

U to 

very unlikely j, 

1nposs1b1e Q 3| 

! don't know O • 

4.3.l # C/45. If you ton a coin, which way 1i 
It noit llktly to land? 

htads or tells art rm 
equally likely V \ \ St 

tails . . Q 9 

htads O » 

on its tdgt Q 4 

I don't know Q 1 



A- 58 



OUCCTIVE S.O 



(non-eurricuUxr objective) 



5.0:1* A/11. In order to solve a problem, a 



computer: 
must use punched cards 



value 



r^st have a set of Instructions 
written by people 



5.0.2 * A/15, Computers are: 

big [""I fO 

noisy O 5 

Many different rji 
shapes and sites. . V. 

heavy . . . \~] 15 



A-S9 



■ust nave solved a similar problem 
before 



■ust have blinking lights 



I don't know 



□ » 
D ■ 

□ * 



I don't know • ( ] 5 

S 0.3 *P/11. Computers ore usc< by 

some libraries .... 



■eny businesses, 
the government . 
all of the above 

I don't know . 



□» 
□ » 



ER?C 
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4MCTM 1.0 



S.0.4* a/21 People would HCT use a computer: 

to find the sum of a column r—S 
Of number* I I 

tu keep track of school i — i 
records I I 11 

to decide the winner of a r^i 
football qv* . . j£J — 

to put a 11st of names in i — i 
alphabetical order . . . . | \ V 

I don't know Q / 



5.0.5* C/5. Computers are used* 

by many different kinds r * 
* 3 of people y{ i >(> 

only by scientists j~ | 4 

only by very smart r — « 
people • L! 

only by tug institutions 

MVr businesses and 1 — 1 

universities . | ! 

I don't know Q * 

S 0 6 *C/?4 Lie main job of a computer 
proorimner is to: 

operate a computer . □ « 

prepare instructions • for r—* 
a computer I/L 1 fi 

schedule jobs for a computer 

design computers CD \ 

! don't know Q 14 
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INSTRUCT IWtS 
. HOW TO MARK YOUR ANSWERS 
Put an % btudi youA aiunoci. 
For example: Oo you live 1n Canada? 

YeS _X_ 

No 



norii all ttsuirs a\i tircmio 
in ruciftrs touxvtv i o\i «t mi* 

fJT VM0(f HUUift SCMl If Alt J PC 
HOT 101 Al 10 100 PUf 10 *H0 If 

iro*si" Atio/on nounvt^c letot 



BACKGROUND INFORMATION 



1. Please write. your school codt 
number 1n tht boxts on the 
front covtr. 



2. Uhaj; 1s your date of birth? 
Ytar: 1964 or earlier _J 

1965 Jj 

1966 3} 

1967 

1968 

1969 

1970 or later. 



Month' January. . . 

March. . . . 

' April. . . . 

May 

June . 
July . . 

August . . . 
September 

October. . . 

November . . 

December . . 



c: 
o: 

0" 

cs 

06 



3. Sex: 



Male Stf 

Female 



4. Was English tht language ,ou 
first learned to speak? 



Yes 

No. 



17 l 
15 2 



5. Is English the lingua^ usually 
spoken in your home no*' 



Yes. 

No . 



ft i 

7 2 



6. I 



n Grade 4 were you attending 
a school 

1n this scho.l district? 71 1 
elsewhere in British 



Columbia?, 
in another province of 
Canada? 

outside Canada?- • 



11 2 



Oo you use a calculator at home 7 
H i 



Yes 

No. 



Oo you sometimes use a calculator 
to do your homework? 

34 i 

.... W 2 



Yes 

No. 



Do you^sometlmes use a calculator 
in school? 



15 J 
14 : 



Yes 

No. 







> 


52 


►tJ 


a 




w 




00 






H 




X 








o 


> 
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10. Is there a computer 1n your 



school? 



NO 

YtS .... 
I don't know 



49 2 
24 1 



1. Check all of your classes Jn 
which Tt~was used during 
this school year. 

1. None * . 27 

2. Mathematics . . 

3. Science . . . 
A «"«iness Ed.. . 

i, Comnuter Science. J_ 

6 Other 5_ 

2. Check the ways 1n which the 
computer was 'used 1n your 
classics). 

Teacher demonstration 14 
I used It myself . . ^LL 



11. Are you now enrolled in a 
mathematics course? 



Yes 

No 



91 
5 



12. Both answers given for the 
following four questions are 
correct. If you were asked 
each question, which one of 
the two answers comes to your 
mind first? 

1 . How much does a bicycle 
weigh? 

About 15 kilograms. 26 1 , 
About 35 pounds . . 11 : 

2. What is the temperature in 
this room' 



About 70 degrees . 
About 20 degrees . 



JOJ 
3<2 



How far is it from Prince 
George to Prince Rupert' 

About 700 kilometres 30 1 
About 450 miles . . t>7 2 

Howmuch gasol 1ne can the 
gas tank m a la k ge car hold'' 

About 2D gallons. 74 1 
About 90 litres . . J* 2 



33C 



IF YES 

How long did it take you to 
do your last mathematics 
homework assignment? 

There have &e*n no 

homework assignments. . . 7j 

Between 1 and 10 minutes 22 2 

Between 11 and 30 minutes 4t} 

Between 31 and 60 minutes [j k 

More than one hour , . . . L 5 

i 



9 
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MATHEMATICS AND MYSELF 

Ttu* u a *ca£c to mcajuAC how you &cet uocut ffKtffiemaUcJ . Btfw ucu x<U 
fand some statement* about mathtmaUcs. Xtad each Uatement and then CIRCLE 
tlu choice vduch but dcJCA-cbea ho* you ieel about <X. 

EXAMPLE: 

SKATING IS A WASTE OF TIME, 



U) > * 

fl> 

Oi 

o 
o 
w 



Disagree 



Can't 
Decide 



Agree 



P£cajc be oj ncnut as pcmbU oi tatviQ each statement. 



Strongly 
Agree 

Thcie <u hc co wet 



I REALLY WANT TO DO WELL IN MATHEMATICS. 
Strongly 



Disagree 

I 



Disagree 



Can't 
Decide 3 
5 



Agree " 
44 



MY PARENS REALLY WAN 1 " ME TO DO WELL IN MATHEMATICS 
Strongly 



Disagree 

J 



Disagree 2 

; 



Can't 
Decide 3 
3 



Agree " 

36 



3. I AM LOOKING FORWARD TO TAKING MORE MATHEMATICS, 



Strongly 
Disagree 1 
$ 



Disagree 2 
14 



Can't 
Decide 
2$ 



Agree 
42 



Strongly 
Agree 5 
49 



Strongly 
Agree 5 
60 



Strongly 
Agree 5 
15 



I FEEL GOOD WHEN I SOLVE A MATHEMATICS PRGB1XM BY MYSELF. 



Strongly 
Disagree 
I 



Can't 
Decide 3 



Strongly 
Agree 5 

52 



Disagree = Decide 3 Agree 

5 5/ 

I USUALLY UNDERSTAND WHAT WE ARE TALKING ABOUT IN MATHEMATICS CLASS. 

Strongly 
Agree 

16 



Strongly 
Disagree 1 

3 



Disagree 



Can't 
Decide 3 



11 



75 



Agree 

53 



6, I AM NOT SO GOOD AT MATHEMATICS. 



Strongly 
Disagree 
14 



Disagree 
14 



Can't 
Decide 3 

17 



Agree" 

27 



Strongly 
Agree 5 
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7. I LIKE TO *LP OTHERS WITH MATHEMATICS PRCBLB1S. 

Strongly Can't Strongly 

Disagree 1 Disagree 2 Decide 3 Agree k Agree 

< 15 23 41 9 

8. IF I HAD HY CHOICE I WOULD NOT LEARN AW MORE MATHEMATICS. 

Strft^ly Can't Strongly 

Disagree 1 D;;.,.~«4 2 Decide 3 Agree k Agree 

53 40 1S » S 

9. I FEEL CHALLENGED WHEN I AM GIVEN A DIFFICULT MATHEMATICS PROBLEM. 

v Strongly Can't Strongly 

Disagree : Disagree 2 Decide 3 Ag-ee k Agree^ 

4 H tO 4$ IS 
ID. I REFUSE TO SPEND A LOT CF MY OWN TIME DOING MATHEMATICS. 

Strongly Cai.'t Stronqly 

Disagree 1 Disagree : Decide 2 Agree k Agree 

9 36 23 75 7 
U. MATHEMATICS IS HARDER FOR * THAN FOR MOST PERSONS. 

Strongly Can't Strongly 

Disagree ; Disagree 2 Decide - Agree u « Agree 

16 42 it it 6 

12. IJBULD NEVER BE A GOOO MATMEKVTICIAN. 

Strongly Can't Strongly 

Disagree 1 Disagree 2 Decide 3 Agree * Agree 

14 35 20 22 9 

13, NO MATTER HOW HARD I TRY i STILL DO NOT DO WELL IN MATHEMATICS. 

Strongly Can't Strongly 

Disagree • Disagree 2 Decide 3 Agree w Agree 
2; , 45 11 16 

Hi. I WIU WORK A LONG TIME IN ORDER TO UNDERSTAND A NEW IDEA IN 
MATHEMATICS. 

Strongly Can't Stronqly 

Disagree 1 Disagree 2 Decide 3 Agreed Agree 

\ 5 tl U 59 II 



341 



WORKING WITH NUTCERS MAKES ME HAPPY. 



Strongly 
Disagree 1 

7 



Can't 
Decide * 



Disagree 2 

SO 35 
IT SCARES ME TO HAVE TO lAKE MATHEMATICS 



Strongly 
Disagree 1 

11 



Disagree 2 
57 



Car u 
Decide 3 

It 



Agree u 

23 



Agree * 
t 



I USUALLY FEEL CALM WHEN DOIM'. "ATHEMATICS F70BLEMS. 



Strongly 

Disagree 1 Disagree 

17 

I THINK MATHEMATICS 
Strongly 



S FUN. 



Disagree J 
13 



D<: 
V 



Can't 
Decide 3 

it 



Can't 
Decide 



27 



Agree c 

SO 



Ag.ee 

50 



Strongly 
Agree 



Strongly 
Agree 5 

t 

Strongly 
Agree 5 

11 



Strongly 
Agree 5 



WHEN I CANNOT F!GUfc OUT A PROBLEM, I FEEL AS THOUGH I AM LOST IN A 
MAZE AND «*WGT FlUu MY WAY OUT. 



? -ongly 
Disagree 
6 



Disagree : 

2/ 



Can't 
Decide 3 

76 



Agree 
59 



Strongl j 
Agree 

fl 



V 
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Objective 



1.2 



1.3 



2.1 



2.2 



2.3 



3.1 



3.2 



4.1 



4.2 



4.3 



SECOND ASSESSMENT OF MATHEMATICS 
GRADE 8 1981 
Organization of Test Items 



A-1 



DOMAIN 1 : NUMBER AND OPERATIONS 
Whole Nu.nbers 

Fractions and Decimals 

Ratio, Proportion and Percent 

DOMAIN 2: GEOMET RY > 
Geometric Figures 

Geometric Relationships 



Logical Reasoning (non-aurricular 
■ objective) 



DOMAIN 3: MEASUREMENT 
Metric Units 



Perimeter, Area and Volume 



DOMAIN 4: ALGEBRAIC TOPICS 

Expressions, Equations and 
Inequalities 



Graphs 



Probability (non-eurrieular objec- 
tive) 



Test Items* 



ERIC 



Pose No. 



A: 


1 lift' ftl ftft ftf 

1 ,3,18,31 ,32,36 




B: 


1 1 p. OA OC Af\ 

1 ,3,o,Z4,3o,40 


J-/ 


C: 


1,23,25,32,43,46 




A: 


f* ^11 1 A St A/t 

5,7,11 ,12,22,30 




B: 


11 1 Jl 17 11 11 11 

13,14,17,23,31 ,32 


8-13 


C: 


2,7,20,21,26,36 




A: 


1ft 1ft j«t 

20,23,35,43 




B: 


1 1 1C 1ft A 1 

12,26,30,43 


i a ^c 
14-10 


C: 


13,18,19,27 




A: 


4,21 




B: 


28,34 


17 1 A 

17-19 


C: 


30,42 




A: 


27,28,41,42 




B: 


7,37,41,42 


&U-&0 


C: 


10,28,39,45 




A: 


29,38 


27-29 


B: 


10,33 


C: 


9,12 




A: 


i p ii ftp 

15,17,25 


30-32 


B: 


s i r * 4 

t, 15,44 


C: 


4,17,33 




A: 


1 ft If ft J Aft 

10,16,34,40 




B: 


If 1 A ft P H 

16,18,25,27 


n n 


I: 


9 O Oil oo 




A: 


2,6,8,13,26,44 




B: 


8,20,21,22,29,35 


38-43 


C: 


6,24,29,35,41,44 




A: 


37,39 




B: 


9,19 


44-48 


C: 


14,31 _ 




A: 


24,45 




B: 


11,38 


49-51 


C: 


16,2c 





34 
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Objective 
4.4 

5.0 



SECOND ASSESSMENT OF MA THEMATICS 
GRADE 8 1981 

Organization ot Test Items (cont'd) 

Test Items* 



Statistics (non-cui-'riculcn* 
objective) 



DOMAIN 5; COMPUTER LITERACY 

(non-curricular objective) 



9,33,46 
5,39,46 
5,15,40 



A: 14,19 
B: 4,45 
C: 11,37 



A-2 



Page No. 
52-57 

58-60 



*A = Test Booklet A 
B = Test Booklet B 
C = Test Booklet C 



ERIC 
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00HA1W I: jjugg AW) QfWTlOKS 

OBJECTIVE 1.1: WHOLE NUMBERS 



1.1.1 A/1. 



Subtract. 5421 - 1927 ■ p . ya ^ c 

4506 3 

4504 3 

4308 ... J 
3494 . . 



X* 



I don't know 



1.1.2 ,A/3. 



Divide- 45 7 1*3? 
25 remainder 7 
27 remainder 17 . 
29 remainder 27 . 

207 remainder 17 



1 



X a 

I 

3 



1 don't know 



D0M1W 1. NUMBER AW) OPERATIONS 
"OBJECTIVE 1.1: WHOLE NUMBERS 

1.1.5 A/ 32. Paul earned $12 272 in twenty- 
six weeks. What was his 
weekly income? p- value 

S«&2 .... * 



$472 . 
$468 • 
S293 



Xs. 

U 

n 



I don't know . . . _ '$ 

1.1.6 A/3G. As of June 1. 1976. the 
population of Canada was 
22 589 4!6. Round off 
22 589 416 to the nearest 
ten thousand. 

22 580 000 • I 

23000 000 • 9 

22600 000 14 

22 590 000 • 

I don't know 3 



Mote. ItmM vith tht tymbol 
* are net part of the 
Curricula* 



A-3 



1.1.3 n/18. Twenty-nine million, fifty-four thousand, 
three hundred Is the same as 

29 054 300 X 1± 

2 900 543 000 . . . 1 

29 540 300 20 

2 900 Cfc4 300 . . . . 4 

I don't know I 



1.1.4 A/31. British Columbia became a 
province of Canada in 1871. 
Alberta became a province in 
1905 How many years after 
British Columbia did Alberta 
become • province? 



24 
134 
74 
34 



1 don't know 



ER?C 



117 B/l What digit is In the thousands 
place m the number 23 486* 

2 

X « 

4 I! 

a 5 

I don't know I 
1 1.8 D/3 divide 931s . £3 . 

405 remainder 0 . . X. 7? 

45 remainder 0 '2 

450 remainder 3 _ 

315 remainder 3 4 

1 don't unow 6 

1.1.9 B/6. Simplify. 0 m 
6 

0 X « 

Infinity ? 

6 . . . M 

Cannot be uone .... 36 

I don't know 6 

345 
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DOMAIN I: WgBEg AW OPERATIONS 
OBJECTIVE 1.1: WH01E HUHSERS 



1.1.10 1/24. The chart shows how )o/ig 

It took Ttd to deliver papers 
last week. He worked a 
total of 32Q Minutes during 
the week. How long did it 
take hi* to deliver papers 
on Wednesday? 



Day 


Hon 


Tues 


wed 


Thurs | Fri 


Sat | 


Minutes 


SO 


60 


? 


60 | 55 


45 1 



54 

50 
55 
. 60 



p- value 
4 

4 



I don't know 
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11.11 B/36 If m and n are any two 

prime numbers, which one of 
the following statements 
is always true? 



m x n is a composite number 

m r n is an integer 

m * n is an odd numbn 

m x n is an even number 



V 



13 
17 
16 



A-5 



I don't know 



29 



1 1.12 8/40 Multiply «03 
x 59 



24 337 . 

5 642 
23 777 . . 

3 627 . . 



I don't know 



DOMAIN 1 : NUMBER AND OPERATIONS 
OBJECTIVE 1.1: WHOLE NUMBERS 



A-6 



3872 
265 
4932 
♦ 1785 



3 



1.1.13 C/1 Add- 

1 854 . . 

10 854 . 

10 282 414 . • 
8 644 

I don't know 



1.1.14 C/23. T ~ e grMtest cowmon factor of 24 and 
30 is: 



2 . 

6 . 

120 . 

60 . 



I don't know , 



An 

it 



15 
4 



1115 C/ 25. Simplify 4 3 « 

36 
64 
12 
32 

I don* t know 



1 1 16 C/32 7(100) ♦ 5(100 000) ♦ 2(10 000) 
♦ 8 * 

207 508 . 3 
502 708 t0 
520 078 9 
520 708 



I don't know 



12 
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DOMAIN 1 : W— « **D OPCMTIONS 
OBJECTIVE 1.1: WHOLE HJNBERS 



A-7 



1.1.17 r/43 A Hoard can be cut tntc 10 cn 
lengths or U can be cut Into 
SO cm lengths or U can be cut 
into 75 an lengths, without any 
waste. How long cou\d the 

board be? # 

p- value 



U 

2 m 

3m... 
« m . 

1 don't know . 



U ~ 



n 

X » 



15 



22 



1 1.18 C/46 Multiply 

491 063 
54 203 

v 5 963 
10517 

1 don't know 



809 
x 607 



*2 



L'OWjMj_NyHBF R AND OPERA TIONS 
OBJECTIVE 1 2 FRACTIONS AND DECIMALS 



A-B 



A/5 One fourth of a cake is shared 
equally among j children What 
portion of the whole cake d id 
each of the children receive 7 

7 7 



3 
* 

1 

12 



20 



50 



1 ? ? A/ 7 Sur hJd a hot doc, fren<-h ' f 
tnd milk, flow much did she 
spend? 



mm 



Mamburgei 
Hot Dog 

Grilled Cheese 
Sandwich 

French Fries 



8^> 
70 



.55 
.40 



Mi Ik 

Soft Orink 
Milk Shake 
Ice Cream 



^0 
15 
45 
40 



I don't know 



J 7 



\] 20 

11 30 . 

Jl <0 . . . 

SI . SO . . 

1 don't know 



ERJC 



347 



Appendices 
331 



DOMAIN 1. NUMBER A NO OPERATIONS 
OBJECTIVE 1.2. FRACTIONS ANO OFClMAt S 

12 3 A/11. The diagram shows a calculator 
display. Use estimation to 
decide which of the four 
exercises would have trtat 
answer 



A-9 



25 664472,' 



5.3269 x 4.8179 
3.8245 x 7 93345 , 
144 971 - 0.56487 
131.477 -*- 10 6304 

1 don' t know 



v. p-va&te 

-Am 



27 
9 



17 



] 7 4 A/1? 'ubt-ACt M ? - 4 3S 

46 95 
46_85 
17 ; 
7 7 

1 don' t know 



1 ? 5 A/2? Written as a dec una 1 , f^-ur 
and (our hundredths is 



0 44 
41 on 

4 04 



| don't know 



DOMAIN 1. NUMBER ANO OPERATIONS 
OBJECTIVE 1.2- FRACTIONS ANO OEC'MALS 



4-10 



1.2.6 A/30. Which n u mbpr is larcjest 7 



? 

3 

4 

5 

3 
I 

5 
I 



1 don't know 



y-vatuc 
<5 



'•?- 7 H/' 3 ' Subtr.cc: U§ - J§ • 



B/M Snvnr, pi."! .n p f ( " ' hi 
fourth- Hov nan* " tprf • 
t hni r r« 



i 

?a 
if, 

i don't know 



1 ? 9 R/(7 T hprp flip 11 hoys and 1 C > girls 
tn a oroup What fraction of 
thp qroup is boys? 



•4 
4 



I don't know 



15 

78 

13 
TT 

15 
11 

13 
23 



1 don't know 



50 



ERJ.C 
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OOHAIK 



NUMBER ANP QPERAT IONS 



OBJECTIVE 1 2- FRACTIONS AND DFC1MALS 
1.2.10 B/23. Divide: 12 /"oft* 

p-vaJLue 

3 . . . . 9 

0.003 .... ji 

0.3 j£ 59 

0.03 J3 

I don't know 6 



1.2.11 B/31 OWide 



3 15 
5 * T 



1 1 3 - . 

1^ .... _ 6 

4 -' 5 

I X « 

4 - 5 

I don't know W 



I ? 1? 0/1? Fatt 1 tO< k ft pi -"- h 
h*r npw campia • 'VP n* th^ 
pirturi»« wrr^ nver-pxp-ned 
and r f ijld not be rfevr Ig»t I 
It ro'.t 14 SO to develop 'ho 
roll What w,u th*» rovt of 
earn devel'M^J P ,f tore 7 



A 



3C 

10 



J don't know 



1 2.13 W Add J ♦ \ • 



Li 



1 don't know 



DOMAIN 1 NUMBER AND OPERATIONS 



OBJECTIVE I 7 FRACTIONS ANO DEClMAi S 

1 2 14 C/7. If 1 kg of orange cost*; 

$0 85. what will be the «o«.t 
of 4 2 kg' 

54.5S . 5 
$4 OS 1 

S3 98 ™ 

S3 57 - X b - 

I don't know 
1 2 15 C/20. Written as a decimal, ^ - 

0 12 s 6 

°' 8 _4, 

0125 X" 

0.18 j 

1 don't know 4 



1 2 16 f/21 If a man mowed ^ of lawn. 

what part of i hp l«iw«i d<-p'« hp 
% 1 1 1I havn in rrnw' 



X 



I don' t know 



1 2 17 C/26 Multiply 0 84 
x 0 03 



2S 2 
7 52 
0 252 
0 0252 



ERLC 



1 don't know 
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DOMAIN 1- NUMBER AND OPERATIONS 
OBJECTIVE 1.2: FRACTIONS AND DECIMALS 

1.2.18 C/36. The decimal potnl has 

not yet been placed m the 
answer to the exercise 
below; 

358.6 X 0 25 - 8965 

WMch shows the correct 
placeinent? 

2 

0 8965 

4 

896.5 

S3 

8.965 • • — y 

89.65. -£V - 

I don t know 



A- 1.1 



DOMAIN 1. NUMBER AND OPERATIONS 

OBJECTIVE 1.3 RATIO, PROPORTION AND PERU NT 

1.3 1 A/20 What percent of the figure ts shaded' 





















in 

s //////* 









1 1 1 A/1 r ' Tho stance fntwrnr- 1 ,n p«M!,»$ 
on a m,ip is fi S cm rfi it i" 
thp actual diUancr t" iwr«n 1 >r 
<wo points if Uir vale uted if* 
thp map *s 1 cm to 10 *m 7 

IDS kin 



,SS km 
20 S 
J830 Vm 



A- M 



p-v<uue 
251 7 

41 • • • " 
20* . . . X 5i 
16X 6 

I don't know . . 2 

1.3.2 A/23. If 4 volleyball* ccst $96 00, how 
much will 10 volleyballs cost? 

$960.00 :b 

$240.00 jL, ti 

$ 24.00 ' 

$384.00 5 

I don't know 3 



1 rlnn't know 



? 1 4 A/ 41 12 is ISt of what number? 



no 

IflO 
800 
1 6 

I don't know 



ERIC 



350 



! 



Appendices 
334 



DOMAIN 1 : NUMBER AND OPERATIONS 

OBJECTIVE 1.3- RATIO, PROPORTION AND PERCENT 



1 3 5 8/12. If 37X of the Canadian 
population is under 20 
% years of aoe', what percent 
of the population is 20 
years of age or older 7 

3 



A- 15 



37% 
63X 
67X 

13H 



13 7 B/*0 



12^ 

62^ 
1 ?0 
2S 



A map of R f i r . to be drawn y. that 
1 pullimetrp icpiesent* 5 k i ) <• . • 1 1 
If Jhe actual dtslance between Vf?nor. 
,ird f'^nt-irton n !2S kilomotif r«*w 
•nan/ millimetrp', ajart should 'hese two 
i nin»«; \<e on thr «nap 7 ' 



K i* 



I don't know 



I dOn' t know 



1 3.6 0/36, How does 105X of a 

number compare in swe 
with the number 7 



more than twice as large . 

less than half as large. . . ■ * 

slightly smaller ... 

slightly larger. — 



! don't kruw 



21 



1 3 ft D/43 A salpsman *;oI d $??00 00 worth of 
mrrchanrlur in nnr month If hp 
rarn< 81 f onrush ion on sales, what 
i ' l,n fonnussion for this month"' 



i?20 00 
1176 00 

i ?? oo 

S W nO 

1 don't know 



lb 

X » 

s 

o 
19 



DOMAIN 1 NUMBER AND OPERATIONS 









OBJECTIVE ) 3 RATIO, 


PROPORTION AND P£kC£NT 




1 3 9 C/13 ^uten 


as a perrent , } . 


I 1 11 <71 <L 




S 










5X . 


16 


km 


O.bX . 


?0 




20X . . 


X « 


90* 


501 


2 


99< 


I don't know 


2 


I don 



ftn/rn, hnw rrtirh would 10 
penr » I r . rost? 



X 



A- 16 



ERIC 



1.3 10 C/18 A pasture is 48 m long 
and 30 m wide. How wide 
should a scale *>del of 
the pasture be if the 
length of the model is 
24 cm? 

IS cm X 51 

38.4 cm 6 

60 cm • 

12 cm ; 9 

' I don't know 



1 3 12 C/27 Writ ton as a decimal, 
109X is. 



1.09 . 
1.9 
0.109 
109.0 



I don't know 



351 



X? 

7 

U 
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DOHA IN 2: GEOMf TttV 

OCJECTIVE 2.1: GEOMETRIC FIGURES 



A- 17 



2.1.1 A/4. The heavy line shows one edge of 
the cube Mow many edges does 
the cube have? 




p.l 2 A/?l In wh.ch triangle is i. ol» * 
oMusp .mylp? 




I 

1! 
Ill 
IV 



] don't know 



DO MAIN ?• GEOM ETRY 

OBJECTIVE 2 1 GEOMETRIC F IM'RfS 



2 1 3 B/?8 If N »s the centrr. 

which segment is a 
diameter? 




m 4 

NP 

HP .... * 

hR . . - X. »i 
1 don't know . • • 10 



1 I'M Vrh-i »i r' \hf fft 1 inw.i 

* mo', t ♦ 'It ' omr • i ^( 



4 vm tr*r glass j 

in icp rrpam < nfir | / 

A sho*» box K 

I don ' t know 16 



9 

ERIC 



352 



f 
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D OMAIN 2- GEOMETRY 

OBJECTIVE 2 V GEOMETRIC FIGURES 



A- in 



c.1.5 C/30 Which one of these NOT a 
p.ira 1 1 elocjram 7 



? 1 6 C/A; Winch one of Um» ffitinwir-Q \\ 



A 



III 



IV 




ii 
in 

I don't know 



5 



A 

n 

"f* 
i) 



dnrf 1 Vnnw 



34 



DOMA I N 2 GE OMETRY 

f'BJFCTIVf ? £ GEOMETRIC RftAT lOrV.Hl PS 
( ? i a/;; In A ABC , » 



45° 

50° 
85° 

90° 



/ 



!orq is thp hypntpri.i 



10 c*m 



I don't know 



X 



A M 



I don't know 



9 

ERIC 



2.2,2 A/28. What *>s the diameter of a 
circle with a ndius of 47 



0 

6 

4 

2 

I don't know 



X- 64 



3i 



OOMAIN 2 GEOMETRY 

OBJECTIVE 2 2: GEOMETRIC RELATIONSHIPS 



r 
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2.2.4 A/42. 



What will the figure above 
look 1 ike when it's cut out 
and unfolded 7 



i 

n 
ni 

IV 



"1 



in 



"]=> 



v 

IV 



X 



I don ' t know 



DOMAIN 2: GEOMETRIC FIGURES 

OBJECTIVE 2.2 GEOMETRIC RELATIONSHIPS 



2.2.5 B/7. 



9 
I 1 



Which one of the following figures 
is congruent to the figure above 7 



I 

II 
III 
IV 



2 



X 



II 

l<, 

70 



ERLC 



35^ 



I don't know 



Apppndic jS 

338 



Duuai* 2 Gj oneiric ncyars 

0 

muhim ; 7 CEonnRif rfi at i^n hit. 



; ; \\(\\ What is t "in of ih* v. 



A ?1 




S cm 



90" 
60" 



X. 



1R|. 

1< ' ' 
MP*' 

No' fHifili'|h ir.nrmif ton q > \ r» n 
I don' I k now 



A I 



I don' t know . . 



KmAjN? GEONHRY 

OBJftUYE 1 I GfOMHRIC Rl LAT I0NSH ll'S 



H P dud g arc Ihe ce»t»C5 of 

thp ? iCiu^ir'j '.'town What 

is the dtstmco in centimetres 
from P to (J ? 



? 2 9 L/10 



I don't know 



X 63 



9 




The figure above shows a rube 
with one corner cut off and 
shaded Which one of the 
following drawings show how the 
cube would look when viewed 
direc t)y f rom above ' 




II 





I 

II 
III 
IV 



X 



1 don't know 



ERIC 



355 
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A-2b 



nflHAIN 2: GEOMETRY 

OBJECTIVE 2.2: GEOMETRIC RELATIONSHIPS 

/. 2.10 C/28. E* inate the number of 

deyree* 1n angle V of this 
triangle. 






P 


value 


60° . . . 


-X 


11 


90° . . 




6 


30° . . . 




1 J 


120° . . . 




6 


I don't know 




6 



5.2.11 C/39, Q 

A 



-/ 



in fW)P. 



60 



X 



i don't know 



OOMAiN 2: GEOMETRY 

OBJECTIVE 2 2. GEOMETRIC RELATIONSHIPS 



A-2b 



2 2 12 C/4S 




Which figure shows a line of ^ripctry/ 1 



11 



c 

D 

I don' t know 



1m 



ERIC 
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DOMAIN ?' GEOMETRY 

OBJECTIVE 2 3 LOGICAL REASONING (non-currxcxtlar objtctive) 

2.3 1* A/29 A LARGE BAG CONTAINS ONLY OBJECTS 
WHICH ARE LARGE , RED AND ROUMO 

Which one o f the following objects 

could not be in the bag 7 

p- value 

a Urge blue bal 1 N 77 

a large ball ? 

a large red ball 9 

a red ball 5 

I don't know „ * 

2 3.2* A/ 38 ALL ROBINS EAT WORMS 

Which of the following statements 
is true given the statement above 7 

A bird that does not eat* worm is not a robin . . 
All worms are eaten by robins 
A bird that is not a robin does not eat worms 
All worms eat robins 

I don't know 



DOMAIN 2 GEOMETRY 

ORJFCT'VE 2 3 t'rfllCAL REASONING 

2 3 3* B/;U JOHN HAS MORE MONEY THAN 
SARA AND SARA HAS MORE 
MONEY THAN DIBBY 

Given the>e statements, whuh ont 
cf the foVowmu statements is 

t-UP 7 

John and Oebby have the f >.ime amount of money 
Oebby has more money than John 
John has mon nuney than Debby 
Sara has less money than Debby 



I don't know 



2 3 4 * B/ 33- Two team captains take turns 
choosing players for their 
teams Ellen is always chosen 
first Chris is always 
chosen second If Ellen u nd 
Chris ire never captains, how 
often do they play on the same 
team? 



always 
frequent ly 
very rarely 
never 



Appendices 
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DOMAIN 2: GEOMETRY 

OBJECTIVE 2.3' LOGICAL REASONING 

2 3 5 *C/9, Gear A is rotating clockwise Gear 
8 is rotating counterclockwise 
Which way Is ear D rotating? 



A- 20 




clockwise 
counterclockwise 
cannot tel ) 
does not rotate 

I don't know 



/? 



2 3/6 *C/12. NO STUDENT WHO GRADUATED 
FROM CENTRAL HIGH SCHOOL 
IS UNEMPLOYED. 

Gerry is unemployed, so 
we may conclude that, 

Gerry did not graduate from Central High School. ...■.X 

Gerry went to Southside High School. 

Gerry did not go to school • * 

Gerry did not go to Central High School .... 

I don't know 



DOMAIN 3' MEASUREMENT 
OBJECTIVE 3 1 METRIC UNITS 

3 1.1 A/IS. The temperature on a sunny summer 
day would most likely be 

p-vauie 
3 



A-3Q 



5° Celsius . • • • • 
25° Celsius • • 

55° Celsius 

85° Celsius 

I don't know • • - — 

3.1 2 A/17 250 g is how many kilograms' 



19 
21 



25 • 

250 • • 

0.25 

2 5. « ■ 
I don't know 



24 
3 



. X K 



23 
U 



3 1 3 A/25. The th>ckness of a dime is 
about 



1 cm 

1 dm 

1 m 

1 mm x- 

I don 1 t know . 



7 



3 1 4 B/2. A metre is about: 

the height of a dining room table . «5 

the height of a grow.i man ... . 4 

the height of a skyscraper. . . f 

the height of a mouse ... , 5 



I don't know 



ERIC 



358 
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DOMAIN 3 MEASUREMENT 
OBJECTIVE 3.1: METRIC UNITS 



A-31 



3 1.5 B/15. 5 metres Is the same length as 

p-va-tue 

I 



50 centimetres 
500 centimetres 

50 mill imetres 
500 mi n imetres 



3 1.7 C/4. How many metres are in 
0 65 km? 



65 
6S0 
6 S 
0 65 



29 

is 

5 



I don't know 



1 don't know 



16 



3 1 6 B/44. What is the combined mass of^ 
three objects having masses 
' of 600 9» 102 kg and 3? g? 



1 652 kg 

2 04 kg • 
834 g 
733.02 g 

I don't know 



i 

10 
26 

33 



3 1.8 C/17 A ten-year-old boy is 
1 ikely to weigh: 



35 grams 
7b grams 
35 kilograms 
75 kilograms 



X 56 
20 



\ don't know 



A-32 



DOMAIN 3. MEASUREMENT 
OBJECTIVE 3.1. METRIC UNITS 

\ 

3 1 9 C/ 33. Which one of the following 
statements 1s true? 



p- value 



100* C is the boiling point of water .... 

212* C is the boiling point of water . . . 9 

32* C is the freezing point of water . * 

10* C is the freezing point of water . . * 

I don't know ... .... 9 



35 3 



DO MAIN 3: MEASUREMENT 

OBJECTIVE 3.2, PERIMETER, AREA AND VOLUME 

3 2 1 A/10 What is the volume of a box 
that is 1 as lonn, 1 as wide, 

and I as high as the one given 
2 

below? 




3 cm 

60 cm 3 . • • 
30 cm 3 - • • 
IS cm 3 
7.S cm 3 

1 don't know 



p- value. 
20 

_I7 

10 



4 cm 
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A- 33 



3 2 2 A/16 Mr Jones put a fence around 
his rectangular garden 7 he 
garden is 10 m long ar.J 6 m 
wide How many metres of 
fenc mg did he use? 



X.i: 



16 m 
30 id 
3/ m 
60 m 

I don ' t know 



3 2 3 A/34 The area of a dollar bill would 
he about 

I m^ . . , 

10 err 2 . HQ 

50 mm 2 19 

100 cm 2 ^ U 

I don't know ] ' 



24 



DOMAIN 3 MEASUREME NT 

OBJECTIVE 3.2: PERIMETER, AREA AND VOLUME 



3 2 4 A/40. Find the area of this right 
triangle 



2 2 5 6/lb what is the vrlume of this 
rvLtangu'iar solui 1 



42 
20 

84 . 

21 

I don't know 



20 
56 
4 




2 cm 



1? cm 3 
26 cm 3 
9 cm* 
24 cm* 



I don't know 



ERIC 



360 
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DOMAIN 3: MEASUREMENT 

OBJECTIVE 3.2: PERIMETER, AREA AND VOLUME 



3.2 6 8/18. What Is the area of tne 

shaded portion of this figure 7 




54 . . . 
96 
120 
60 

I don't know 



p- value 



A i! 



11 

7 

H 
30 



3.2.7 B/?S The area of triangle ABC is 
A 



6 c.n 



A-3«» 




7 cm 



42 cm*' 
49 cm<* 
13 cm 2 

21 cm' 

] don ' t know 



37 
4 



1 1 



19 



3.2 8 8/27 What is the approximate 
length of one side of a 
square if its area is 

200 ml? 



20 m 
100 m 
SO m 
14 m 

I don't know 



U 

27 

1/ 

Xi 

n 



P0HA1N 3 MEASUREMEN T 

OBJECTIVE 3.2 PERIMETER, AREA AND VOLUME 



3 2.9 C/3 



A rectangular Pool of dimensions 
4X5X6 has the same volume 
as another pool of dimensions 
2 X 12 X h What is the value 
of h? 

p-valuz 
6 



X 'J 



3 r 1! r/34 Wh* t i s the area of the 

Shf.de. i portion of this hoc**'/ 
■ ink 7 




64 



I don't know 



3 2 10 C/8 When the dimensions of a square 
are doubled, its area becomes 
how many times as large? 



2 times 

4 times 

6 times 

8 times 



_ 64 

X » 



\W m' 

.?Jl in* 

160 m 3 

862 m 2 

I don't know 



16 

X 35 



I don't know 



3Ui 
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A-j/ 

IN 3: MEASUREMENT 
*BJEC T 1VE 3.2- PERIMETER, AREA AND VOLUME 

3.2 12 C/38 Find the volume of this box 






- p-ua/ue 


30 


1 


40 


% 


240 


¥±*± 


19 


12 



1 don't know 



DOM AIN 4 ALGEBRAIC TOPICS 

OBJECTIVE 4 I EXPRESSIONS, EQUATIONS AND INEQUALITIES 



A- W 



4 1 1 A/2. The solution of 

In ♦ 8 * 20 is 



12 


it*- 


value 

n 


14 




2 


6 . . 


X 


69 


10 




JO 


I don't know 




t 



4 1 3 A/8 If n is an odd numbe»- then 
the next odd number is: 



n ♦ 1 
n * 2 
n » I 



1 don't know 



1 1 2 A/6. Carol earned D dollars during 
the week. She spent C dollars 
for clothes and F dollars for 
food One expression that 
shows the number of dollars 
she had left is: 



D - C - F . 

C ♦ F ♦ D • 

C ♦ F - D 

D - C ♦ F . 

I don't know 



/ 
4 
14 



4 1 4 A/13 If «f * H'X* 

what happens to y as x increases 7 



y decreases 

y increases 

y remains the same ■ ■ 

cannot teP what happens to y 

I don't know ... 



X 



9 

ERJC 



36- 
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DOMAIN 4 ALGEBRAIC TOPICS 

OBJECTIVE 4.1 EXPRESSIONS, EQUATIONS ANO INEQUALITIES 
4 1 5 A/26 If * ' » ' nen n * 



) 

■2 
1 

5 

2 

J don't know 



4 1 6 A/44 When the input is x the 
output is 



Input 


Output 




7 




9 




11 




13 




IS 


8 


17 


X 





\ 



19 . 
Zx - 1 
2x ♦ 1 

X 



42 



X 



[ 4*1 ' t know 



4 i 7 B.'** If m$ a whole number, 
then 2n ♦ 1 is 



A -3') 



always even 

always odd 

sometimes even and sometimes odd 
never equal to 1 



1 don't know 



4 1 8 B/?0 What values of n make the 

sentence (n ♦ 5) - C» s n TRUE? 



0 only 

0 and S only 
al 1 values of n 
no value of n 



26 



I don't know 



\6 



OOMAIN 4. ALGEORA 1C TOP ICS 

OBJECTIVE 4 1 EXPULSIONS, EQUATIONS ANO INlOUAl 1T1CS 



A-40 



9 0/21 I' * * nd / " 0 otU) numfcerSi 
what is true about * ♦ y 7 



It is od 



It \ s eve ^ 

It may tither even or odd depending on 
what x and y are . 

You cannot tcH at all 
I don't know . . 



II 



11 



♦ 10 

'6 Zx - 10 

4 2x - S 

2.T * 5 



3 



I don't know 



WhkIi 0'»e of the foil. - ' ; 
cx|>rp<i« iros repi^seiUS nice i 
numbei it ss S ? 



4 
12 

20 



4 *n-Wl B/?2 *<> We 

X 

x ■ 7 



Ix - 3 • 12 



4 . 

3 . 

5 - 



1 don't know 



3k 
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rxnAlN 4 ALGEBRAIC TOPICS 

OBJECTIVE 4.1- EXPRESSIONS, EQUATIONS AM) INEQUALITIES 



A-<*1 



4 1 12 B/35 If n - 5. then 2" » * 



... X» 



14 

18 ... 

<:o 

n .... 

I don't know . 



4 1.13 C/6 Tom has y marbles and Mary 

has x marbles. Mary has more 
marbles than Tom Which 
sentence shows this relation? 



4 1 14 C/24 Whwh of the following 
represents the sentence 

"If 9 is jdded to 4 times 
a number the result is c9" ? 

V - ♦ 
4(x ♦ 9) = /9 
9x ♦ 4 - <?9 
4jt ♦ 9 - 29 

t don ' t c nOw 

4 I IS C/29 one number is 3 times is large 

as a second number The sum 

of the two numbers if 12 What 
are .he two numbers 7 



X 



60 



II 



x =< y 
x < y 

x > 2y 



1 

M 



24 and 1 
18 and 6 
12 and 36 
18 and 54 



If) 
7 



I don't knot. 



I don't know 



DOMAIN 4- ALGEBRAIC TOPICS 

OBJECTIVE 4.1 rxPRESSlONS, EQUATIONS AND INEQUALITIES 



A-42 



4 1 16 C/3S The following formula has been used to determine the average nuss<, 
for boys between the ayes of I and 7 

M = 9 ♦ 2A 

where M is the average mass in Mlograms and A is the boy ', jne m 
years 



According to this formula, for each year older a boy gets, how much 
more should he weigh? 



2 kg 
9 kg 
11 kg 
44 kg 



p- value. 

2% 

U 
3 



1 don't know 



21 



ERLC 



364 
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DO MAIN 4 ALGEBRAIC TOPICS A- 43 

OBJECTIVE 4 1 EXPRESSIONS, EQUATIONS AND INEQUALITIES 



r * 7 »nA n = 3 the value of 

4 117 C/41 . For m 1 Z and n 1 

S(3m ♦ 4n) is ' p-i/oiue 



35 . 



85 • • 

6 

17 • • 



19 

I don t know . 



4,1.16 CM*. Which one of the following describes the s>lulion set of i ♦ 3 > C ^ 
all values of i greater than 7 ■ --— 

all values of i greater than 3 . — 

\ 6 

all values of i greater than -2 . 

, 4 
all values of i greater than -J . - 

J5 

I don' t know • • 



DOMAIN 4 ALGEBRAIC TOPICS 



t 44 



OBJECTIVE 4 2 GRAPHS 



4 2 1 A/37 This Is a graph of distance and 
time for two cars, A and B How 
many hours after they started 
the trip did car A pass car B ? 




1 hour 



2 hours 



Shourt 



4 hours 



after 1 hour 

after 2 hours 

after 3 hours 

after 4 hours 



I don't know 



U 



25 
6 



er|c 



3(55 



r 
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DOMAIN 4: ALGEBRAIC TOPICS A-*5 
OBJECTIVE 4.2: GRAPHS 



4 2 2 A/39. Pat was testing his mode) plane 
His friends guessed how long »t 
would stay In the air. The plane 
stayed u for 17 minutes Who 
guessed closest to the correct 
time? 




2 4 * B 10 12 . U 16 18 20 22 
Tim« (in alnut«*) 



DOMAIN ALGEBRAIC TOPICS 
OBJECTIVE 4 2 GRAPHS 

4 2 3 B/9. Leslie's test scores were 



A) 



21 
19 

TEST ,7 
SCORE IS 

13 



A-*f> 



Arithmetic »8 

Spelling' IS 

Science 17 

Reading 19 



Whirh graph shows Leslie'^ results' 



B) 



TEST 
SL ORE 



X* 



TEST 
SCORE 



21 






19 






17 






15 




o 
z 


13 




6 
< 









0) 



TEST 
SCORE 



21 










19 










17 












O 


15 








u 
w 








z 

5 


13 




t 




1 








4 

taJ 






j 




►- 




** 




K 






% 




4 











E) I don't know 




386 
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DOMAIN 4 ALGEBRAIC TOPICS 
OBJECTIVE 4 2; GRAPHS 



A-17 



4 2 4 B/19 The graph shows the speeds of three cars, A, B and C Which car is 
travelling fastest' 

- A . &»i 

B . _ * 

C . _. « 

Not enough information 
gwen 

.TIME I don't Know 




4.2.5 C/14. KlNOS OF LUNCHES STUDENTS EAT If 400 students eat lunch, 

about how many go home for lunch 7 



/lunch 


bring\ 




/AT HOME 


LUNCH i 


* * 


\ HOT LUNCH J 





J 



25 
100 
200 
300 



X* 



1 don't know 



DOMAIN 4 ; ALGEBRAIC TOPICS 
OBJECTIVE 4.2- GRAPHS - 



A-48 



4 2b C/3l For how many ironths was the rav-fatl n»orp than b c»i' 




J»n F«b M*r Apr May Jun Jul Aug Sep Oct Nov Otc 
MONTHS 



5 



I don't know 



ERIC 



367 



DOHA IN 4: ALGEBRAIC TOPICS 
OBJECTIVE 4 3- PROBABILITY 



(Hon-currxcular objective) 



4.3 1 *A/?4 Sparky Spencer spun a spirincr 100 times and made a retord of hu results. 



Outcome 


A 


8 


C 


Number 
of Times 


55 


30 


lb 



Wn«ch sp'nner did he 
most 1 ikely jjse 7 




IS 



I don't know 
1 



4.3.2 *A/45. |f on the roll of a die the probability that* five will appear is ^ 
then the probability that a five or a three will appear is 



1 

% 
1 

I 



20 

7 



1 

17 • * ' 

I don* t know • 



DOHA IN 4 ALGEBRAIC TOPICS 
OOJECflVE 4 3 PROBABILITY 



4.3.3* 8/11 2,3.4.4,5,6.0,8,9.10 



For a party game each number shown above . 

was painted on a different Ping-Pong ball. 

and the bolls were thoroughly mixed up in 

a bowl. If a ball is picked from the . 

bowl by a blindfolded person, what is the' 

probability that the ball will have a 

4 on it? c) 



1 

5 
) 

V5 



29 



9 

ERIC 



n I don't know 

t 

4.3.4* B/38. In Canada, of every 1000 babies 

born S15 are boys In a certain, 
hospital, the last 27 babies born 
* have been girls. The next baby 
born In that hospital will: 

almost certainly be a^glrl (over 801 chance) .... ,0 

almost certainly be a boy (over 80X chance) . . V 

have a slightly greater chance of being a \/ 
boy than a girl ; • • • > J\. — 

have a slightly greater chance of being a ^ 
girl than a boy * 

n 

I don't know . . . » 

368 



Appendices 
352 



DOMAIN 4: ALGEBRAIC TOPICS 
-dJCCTlVE 4.3- PROBABILITY 



A-51 



4 3.S 1/16 If the probability that 1 t will rai • 
on a given day is 0.36. then the 
probability that it will not rain 
is: p-M&JbjiZ 

'0.J6 • • • » 

C.64 • • • X H 

99.64 25 

99 36 4 

I don't know 12 



4.3.6 *C/22. Hike flips 2 discs. What is the 
probability that they will both 
land heads? 



X ±1 



\ 5 

i 60 

2 _ 4 

! "m't know 1 



OOHA IN 4: ALGEBRAIC TOPICS 

OBJECTIVE 4,4 STATISTICS (non~curricular objective ) 



A-52 



4 4 \ * A/9 



AIRLINE PASSENGERS FOR FIRST SU MONTHS OF THE YEAR 



Airports 


Jan 


Hundreds 
Feb 


rt f Passengers Per' Month 
Mar Ajr May Jun 


Total 


Bay City 


9 


3 


\ 

t 


7 


2 


$ 


30 


Camden 


6 


3 


1 


S 


8 


2 


30 


Dover 


S 


5 


9 


6 


6 


3 


37 


Fiske 


5 


6 


6 


1 


3 


7 


28 


Grange 


\ 


2 


3 


6 


' 7 


10 


29 


TOTAL 


29 


24 


24 


25 


26 




154 



How «any mrt passer^r* vse4 
the airports In January than 
in At>rH? 



4 •. » 

Z900 ' 

Z9 _ 3 

400 -A « 

I don't know 
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DOMAIN 4: ALGEBRAIC TOPICS 
OBJECTIVE 4.4: STATISTICS 



A-53 



4.4.2**A/33. The average age of 4 children 
Is 6 years. If the ages of 
3 of the children are 4 years, , 

8 years and ^ years, what is 
the age of the fourth child? 

6 yecrf 15 

9 years Y 39 

o ' * — 

7 years \ M 

J 5 years 20 

I don't know 13 



4 4.3* A/46 In fojr months, the volleyball 
team spent the following 
amounts travelling to games: 

1st month - $17.95 
2nd month - $22.40 
3rd month - $ 8.25 
4th month - $15 80 

What was tfie average amount 
spent on travelling each month? 

$10.10 7 

$64.40 ... H 

$32 20 6 

$16.10 2^ 64 

I don't know 5 



A-54 



DOMAIN 4: ALGEBRAIC TOUiS 
OBJECTIVE 4.4: STATISTICS 

4 4 4* B/5. The median test mark was 37 out 
• of 50. Billy *cored 30 out of 

50 How many children scored 
higher than Billy? 

more t!,on half • • • -X ^ 

less than half 35 

4 < 

A exactly half • • 

1 

' ; none " 

n 

I don # t know 

4 4 5*B/39. A television commercial states that less than 101 

90S of the people who expressed a UD t0 100X Y 

choice thought that Brand A was «P « l«n . 

better or no different than Brand X. 

n What Jtrctnt of these people could " most 902 

' . bKuiTSS 5uf.?^tiLn"rand A7 cannot tell based on the information _ 

I don't know 



51 



13 



23 
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A-55 

OHAIN 4 ALGEBRAIC TOPICS 
0BJ£CTIV: 4.4 STATISTICS 

4 4 6 * 8/46. Which airport was busiest during the first six months' 



AIRLINE PASSENGERS FOR FIRST SIX MONTHS OF THE YEAR 



Airports 


Jan 


Hundreds of Passengers Per Month 
Feb rtar Apr May Jun 


Total 




p- value 


Bay City 


9 


3 


5 


7 


2 


4 


30 


Bay City . . . 


. . 7 


Camden 


6. 


8 


1 


5 


8 


2 


30 


Camden 


2 


Dover 


8 


5 


9 


6 


6 


3 


37 


Dover 


:.x« 


Fiske 


5 


6 


6 


1 


3 


7 


28 


Fiske 


Grange 


1 


2 


3 


6 


1 


10 


29 




TOTAL 


29 


24 


24 


25 


26 


'26 




I don't know 


2 



DOMAIN 4' ALGE8RAIC TOPICS fr¥ 
OBJECTIVE 4 4: STATISTICS 



4 4.? *C/5. lhe chart * h0 *'* the POpU 



laiion of the earth at different Umes 



4.4 8 * C/15. Wilch statistic tells you which 
4 vent happened the most 
1 frequently? 

mode -X 12 

Man ,'. *^ ' 

median j* \ v 

range ,3 



Year 


16S0 


1700 


1750 


icoo 


1850 


1*00 


19<„ 


Population 
In 

Bi II ions 


0 60 


0 62 


0 80 


0.95 


1 20 


1 70 


2 55 



Which 50 year period 
showed the largest 
gain In population? 



1700 - 1750 

1300 - iebo 

IdSO - 1900 
1900 - 19S0 



1 don't *.>ow 



p- value 

2 

t 
5 



I don't knew 
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DOHA IN 4: ALGEBRAIC TOPICS 
OBJECTIVE 4.4- STATISTICS 



4.4.9* C/40 

AIRLINE PASSENGERS FOR FIRST SIX MONTHS OF THE YEAR 



Airports 


Jan 


Hundreds of Passengers 
F!b Mar Apr 


Per Month 
May J»in 


Total 


Bay City 


9 


3 


5 


7 


2 


4 


30 


Camden 


6 


8 


1 


5 


8 


2 


30 


Oover 


8 


5 


9 


6 


6 


3 


37 


Fiske 


5. 


6 


6 


1 


3 


7 


28 


Grange 


1 


2 


3 


6 


7 


10 


29 


TOTAL 


29 


24 


24 


25 


26 


26 


H4 



How many passengers used the 
Fiske Airport m June 7 



p-vafue 

26 " 

28 " 

700 X-li 

7 

I don't know .... ' 



DOHA I W S. C0KPyTtj_ 
OBJECTIVE 5.0. (tfon-cumeular objtotwt 



5.0.1 *A/14 For which of the following would people not^ use a computer: 

p- value 



to find the sum of a column of numbers . . * 

to keep track of school records ... 
to decide the winner of a football gam? . . 

to put a list of names in alphabetical order . 



1 don't know . . 
5.0.2 * A/19. Most computers are. 



avallablf to people for all sorts 
of applications 



so large thty require special 
rooms . 



vtry complicated Machines to operate 



2 

17 



so txptnsl" that only very large 

Institutions car. own them ' 2 



I don't know ' 



A-58 
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DOMAIN 5. COMPUTER LITERACY 
OBJECTIVE S.O 



A-59 



S.O. 3*8/4 A computer program is a: p-voXne 

course on computers ... 44 

piece of computer hardware , ? 

computer -genera ted presentation 12 

set of Instructions to control the computer . • ■ 32 

I don't know 10 

5.0.4 #8/45. Computers are used: 

only by very smart people Z 

only by scientists ■ • « \ 

by many different kinds of people . . . X« 

only by big Institutions like businesses 

and universities . 7 

I don't know 3 



/ 



DOMAIN 5 COMPUTER LITERACY 
OBJECTIVE S 0 

S 0.6* C/11. Computers are uied by 
some libraries . 
m«.iy bus i nest ;s . 
the government 
all if the above 

I don't know . 

5.0.6* C/37. In order to solve a problem, a computer*? 

must use punched cards 

must have a set of instructions 
written by proplt 



must haw solved a similar problem 
btfort 




A-60 



must have blinking lights 
t don't know 




37 
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INSTRUCTIONS 
, HOW TO MARK YCHJft ANSWERS 

Put on X but/it youA antm*. 
For example: Oo you live 1n Canada? 

Yes X 

No 



HOll i AU MSUITS All HfOltlP 
IW NICftfM tOUHVl P 10 TNF ¥IAf 
1ST WHOlt HUMtlt. SOUt tCALlS 90 
HOT 101 AL TO t$t OUt TO m *Q II- 
SrOHSt" AMP/01 IPUttPUC fllOI. 



BACKGROUND INFORMATION 



1. Please write your school code 
number 1n the boxes on the 
front cover. 



2. Whet 1s your date of birth? 




Y*ar: 1960 or earlier. 
1961 

1962 

1963 

1964 

1965 



1. Sex: 



ERIC 
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JL 1 
Jj 

JL 1 

4 5 

a « 



1966 or later. 


■ uJ 




01 


February . . . 


92 




03 




0* 




05 




06 




07 




08 


September. . . 


09 




10 


November . . . 


11 


December . ■ • 


'2 



Male }±} 

Female 47j 



Was English the language you first 
learned to speak? 



Yes. 
No . 



12- 



5. Is English" the language usually 
spoken 1^ your home now? 



No 



7 2 



In Grade 8 were you attending a 
school 



In this school d1sv let? **J 
1 1 



Elsewhere 1n British 
Columbia? 

another province of 

Canada? JL 1 

Outside Canada? L" 



7. 0c you use a calculator at home? 

•i£J 

45 2 



Yes. . 

NO . . 



8. Do you sometimes use a calc Utor 
to do your no me work? 



Yes. 
to . 



9. Do you sometime? use a calculatar 
1n school? 



*e<. 



O 

M 
to 

D 
> 

> 



> 

w 

2 
O 
M 



375 



> 

to 
3 

a 

u> O 

Ul ft 
v» (0 



10. If there a computer In your 
school? 

NO _1*J 

Yes J]J 

. I don't know H 3 



if yes 

1. Check all of your classes 1n 
which TFwas used during this 
school year. 

1. None. ..... . JL l 

2. Mathematics . . 10 1 

3. Selene* # 1 

4. Business Education 1 1 

5. Computer Sc'ence. 10 1 

6. Other I 1 

2. Check the ways 1n which the 
computer was used 1n your 
class(es). 

Teacher deiaonstratlon 16 1 

I used 1t myself. . ? * 1 

11. In" which grade are you -urrently 
enrolled? 

Grade 9 5 1 

GrtJ»* 10 n 2 

Grade 11 

Grade 12 0 * 

12. Check all the mathematics courses 
you have taken or are oresently 
taking. 

1. Mathematics 8 . . . . ia 1 

2. Mathematics 9 . . . . I* 1 

3. Matheemics 10. . . . 1 

4. Algebra 11 (or 

Algebra 11 enriched). ' 1 

5. Consumer Mathematics 11 j 1 

6. Trades Mathematics 11 0 1 



12. iContiMud) 

7. Computer Science 11 . . . j 1 

8. Algebra 12 „ 
(or Algebra 12 enriched) JjJ 

9. Geometry U _JL* 

10. Probability and 
Statistics 12 _J. 1 

11. Other _L l 

13. Are you now enrolled 1n a 
mathematics course? 

Yts. . . JL l (Go -co <M betow) 
No . . . 16} 1°° *° n bttaa) 



IF YES 

How long did 1t take you to 
do your last mathematics 
homework assignment? 

There have been no 
homework assignments* • * 

Between 1 and 10 minutes 

Between 11 and 30 Minutes 

Between 31 and 60 minutes 

More than one hour. . . . 



-I 1 
40} 
4* 



IF HO 

2. When did you take your last 
mathematics course? 



Earlier in this school 
year 

During the 1979/80 
school year 

During the 1978/79 
school year 

Prior to the 1977/78 
school y»ar 



L 1 

* 2 

1 * 



CCmWtV 0H NEXT .COLUMN 
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14. Both answers given for the following 
four questions are correct. If you 
were asked each question, which one 
of the two an- ^rs comes to yoi mind 
first? 



1. How much does a bicycle weigh? 

About 15 kilograms . it 1 
About 35 pounds . . I? 2 

2. What is the*temperatur«r 1n 
this room? 

About 70 degrees . > 64 1 
About 20 degrees . . 3S 2 

3. How far 1s 1t from Prince 
George to Prince Rupert? 

About 700 kilometres 14 1 
About 450 miles . 14 2 

4. How mjch gasoline can the gas 
tank ii a large car hold? 

About 20 gallons . . If 1 
About 90 litres . . Jj} 



15. Oo you have a part-time job? 

No [Go to QiiUUon 17}. 49 1 

Yes, Involving work only 

on eek ends 1$ 2 

Yes, involving work only 

on week days 4 3 

Yes, involving work on 

both week days and 

week ends " 



16. If you have a part-time job. 
how many hours per week do 
you spend on 1t? 

less than 5 hours 7 1 

5-10 hours .... jjj 

10-20 hours - . . jjj 

More than 20 hours j h 

17. What do you plan to do after 
leaving secondary school? 

Attend a business school . . 3 0 1 

Attend vocational, srt or 

trade training schoo4 . . . t 0 2 

Attend a technical institute $_ 0 1 

Attend community college: 
university transfer program jj ° * 

Attend community college: 

career program * 0 > 

Attend a university .... u 0 < 

Look for a job 10 01 

Take a year off and then 

return to an education 

program ? °* 

Take a yc*r off and then 

look for a job y °»- 

Other plans a 10 

Undecided [| 11 



/ 



18. Oo you plan to enroll In a post- 
secondary Institution after 
graduation? 



.$0\ 



No • 
Yts. 



IF YES 

. Which of the following do you 
hope to atteqd? 

Colleges 

Camosun College 

Capllano College 

Cariboo College 

Douglas College 

Cast too ten jy College .. . 
Fraser Valley College - - - 

Malisplna College 

College of New Caledonia. . 
North IsUnd College . . . 
Northern Lights College . . 

Northwest College 

Okanagan College 

Selkirk College 

Vancouver Contunlty College 
Other 

Inst 1 tut 1c is 

8.C.I.T. 

Emily Cerr Institute of 

Fine Arts • • • 

Justice Institute of B.C. • 

Open Learrilng Institute . • 

Pacific Marine Institute. . 

Pacific Vocational Institute 

Other. 

COMTMEV J* WEXT COLUMN 



jJ2 

J- 03 

V 05 

I 06 
JJf 
; 08 
; 09 

T 10 

_L 12 

> i» 
3 13 



JL 16 

0 H 

0 20 

; 22 



1 . [Contuuxtd] 
Universities 
David Thompson 

University Centre. . . J_ 23 
Simon Fraser University J_ 2 " 
University of B.C. . » 25 
University of Victoria 5 2 8 
Other .i.* 7 



IndlcaU the one genera* 
area 1n which you Intend 
to study. 

Agriculture and 
Biological Sciences. • 

Auto Mechanics .... 

Business Management and 

Sciences 

Communications .... 
Community Services . . 
Data Processing • • • 
Education 



JJ2 

jji 
1 o>* 

JJ7 

3 oa 



Electrical/Electronic 
Technologies . ... 

Engineering and Applied 

Sciences J_" 

Engineering Technologies ; 10 

3 " 



jL 12 
; i" 



Fine, Applied and 
Performing Arts ■ ■ ■ 

Health Profession and 
Occupations 

Heavy Duty Mechanics . 
Hospitality Industry • 

Humanities JL 15 

Mathematics and Physical 
Sciences _L_ 1§ 

Primary Industries 

(e.g. Forestry, Mining) 1 17 

Secretarial Arts and 

Sciences JL. 

Sodal Sciences . . . J_ 1 ' 

Other IL 20 

I don't know JJ_J l 
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MATHEMATICS AND MYSELF 



TivU <j> a ACAlz to meoAuAe how you £ttl about mathvn&UcA . BeZou» you milt 
{ind a cme abatement) about matnematici. Read each a-tatcflicnt and *nen CIRCLE 
#ie cnoxxe Mhich but duoubu how you ittt about it. 

EXAMPLE: 

SKATING IS A WASTE OF TIME. 



Strongly ] 
Disagreed 



Disagree 



Can't 
Decide 



Agree 



Ptexue. be oa honest OA poMibl*. aa toting tach *tattmnt. 
onaweA. 



Strongly 
Agree 

TheAe iA no cowitct 



3. 



I REALLY WANT TO r jQ VCLL IN MATHEMATICS* 

Strongly Can't 

Disagree 1 Jlsagree 2 Decide 3 Agree ** 

J / , * 55 

MY PARENTS REALLY WANT ME TO DO WELL IN MATHEMATICS. 



Strongly 
Disagree 1 



Can't 

Disagree 2 Decide 3 Agree ** 

0 7 4 4$ 

I AM LOOKING FORWARD TO TAKING MORE MATHEMATICS. 



Strongly 
Disagree 1 
6 



Disagree 2 

2/ 



Can't 
Decide 3 
14 



Agree 

39 



Strongly 
Agr*e 5 

37 



Strongly 
Agree 5 

46 



Strongly 
Agree 5 
10 



4. I FEEL GOOD WHEN I SOLVE A MATHEMATICS PROBLEM BY MYSELF. 



Strongly 
Disagree 1 



Disagree 2 
4 



Can't 
Decide 3 
9 



Agree 

53 



Strongly 
Agree 5 
33 



5. I USUALLY UNDERSTAND WHAT WE ARE TALKING ABOUT IN MATHEMATICS CLA&. 



Strongly 
Disagree 1 

3 



Disagree 2 
13 

I AM NOT SO GOOD AT MATHEMATICS 



Can't 
Decide 3 

15 r 



Strongly 
Disagree 1 

13 



Disagree 2 
40 



Can't 
Decide 3 
14 



Agree 

55 



Agree" 

U 



Strongly 
Agree 5 

IS 



Strongly 
Agree 5 
I 



> 
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7. t LIKE TO HELP OTHERS WITH HATbBIATtCS PROBLEMS. 



9. 



10. 



U. 



12. 



Strongly 
Disagree 1 



Can't 

Disagree 2 Decide 3 Agree k 

* It 21 SO 6 

IF I HAD MY CHOICE I WOULD NOT LEARN ANY MORE MATHEMATICS. 

Strongly 



Strongly 
Agree 5 



Strongly 
Disagree 1 

23 



Disagree 2 

41 



Can't 
Decide 3 



Agree k Agree 
It 11 S 

I PEEL CHALLENGED WHEN I AM GIVEN A 'DIFFICULT fATHEMATICS PROBLEM. 



Strongly 
Disagree 1 
4 



Disagree 2 

20 



Can't 
Decide 3 



Agree k 

It » 46 

I REFUSE TO SPEND A LOT OF MY OMN TIME DOING MATHEMATICS. 

Strongly Can't 
Disagree 1 Disagree 2 Decide 3 Agre? " 

6 34 ft }0 

MATHEMATICS IS HARDER FOR ME THAN FOR MOST PERSONS. 



Strongly 
Agree 5 

11 



Stronqly 
Agree 5 



Strongly 
Disagree 1 
14 



Disagree 2 
4$ 



Can't ' 
Decide 3 
IS 



I COULD NEVER BE A GOOD MATHEMATICIAN. 
Strongly 



Disagree 1 

II 



Disagree 2 
36 



Can't 
Decide 

If 



Agree * 
20 



Agree 
26 



Strongly 
Agree 5 

5 



Strongly 
Agree 5 

9 



13. NO MATTER HOW HARD I TRY I STILL DO NOT DO WELL IN MATHEMATICS. 



Strongly 
Disagree 1 
19 



Disagree 2 
SO 



Can't 
ueclde 3 

II 



Agree k 

16 



Strongly 
Agree 5 



I WILL WORK A LONG TIME IN ORDER TO UNDERSTAM) A NEW IDEA IN 
MATHEMATICS. 



Strongly 
Disagree 1 



Disagree 2 
U 



Can't 
Decide 3 

23 



Agr 



Strongly 
Agree 5 



WORKING WITH NUrBERS MAKES ME HAPPY. 



Strongly 
Disagree 1 



Can't 
Decide 3 



Disagree 2 
« 34 si 

IT SCARES f€ TO HAVE TO TjJUCE MATHEMATICS. 

Strongly 
. 01 s«gree 1 
19 

I USUALLY FEEL CALM WEN DOING MATHEMATICS PROBLEMS. 



Disagree 2 
SI 



Can't 
Dec1o> 3 

II 



Agree 

22 



Agree 

10 



Strongly 
Disagree 1 



Disagree 2 
20 



I JHim MATHEMATICS IS FUN. 
Strongly 



Disagree 1 
12 



Disagree 2 
27 



Can't 
Decide 3 

II 



Can'; 
Decide 3 



26 



Agree 
52 



Agree 

21 



J^CAWOT FIGI^E OUT A PROBLEM, I FEEL AS THOUGH I 
MAZE AND CANNOT fIND MY WAY OUT. 



Strongly 
Disagree 1 

S 



Disagree 2 

r 



Can't 

Decide 3 r Agree " 
IS 31 



Strongly 
Agree 5 
5 



Strongly 
Agree J 

2 



Strongly 
Agree J 

7 



Strongly 
Agree J 



AM LOST IN A 



Strongly 
Agree l " 5 

17 
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GRADE 12 



WSTRUCTIO... 
HOU TO HARK YOUR ANSWERS 
Put an X buidt j/ou/i anmtA. 
For example: Oo you live In Ctnede? 

Yes X_ 

%? 



HOTl: ALL «f$ULT$ A«( UltQtTlO 
1H PflCCNTS 10'NPfP TO TNf H(A«- 
tlT WHOti MUM A, SOME SCALES 90 
HOT TOT At TO it» Out TO "HO »|- 
S*0*S£" A*P/0« (0UM01WG E««0t. 



BACKGROUND INFORMATION 



1. Please w»1te your school code 
number in fhe boxes on the 
front cover. 

2. Whet Is your date of birth? 
Year: 



Sex: 



1960 or earlier. 


_M 








mJ 








_1 5 






1966 or later. . 






01 


February . . . . 


02 


Harth 


OS 




0* 


Hay 


OS 




ftt 


July 


0? 




00 


September. . . . 


OS 




10 


November . . . 


11 


December . . . 


~ 12 



Nile iL l 

Female 1 



4. Was English the language you first 
learned to speak? 

Yes J£} 

No J4} 

5. Is English the language usually 
spoken In your home now? 

Yes. MJ 
No J_* 

6. In Grade 8 were you attending a 
school 

In this school district? ffj 

Elsewhere in British 
Columbia? *£J 

In another province of 

Canada? Jj 

Outside Canada? ±J 

7. Oo you use a calculator at home? 

1" JL X 

*> 1L* 

8. Oo you" sometimes use a calculator 
to do your homework? 

Ytl .*#J 

NO Jl l 

9. Do you sometimes use a calculator 
in school? 

Yes 14J 

' No » 1 



383 



MM 



4 



10. Ir thtre a colter in your 
school? 



Ytf. 
! do 



If I 



>'t know u i 



rf m 

Chock an of your clmot in 
which TFwas used during this 
school yeor. 

J! I 



2. 



1. 

2. Mthoswtlct . . . Jtj 

3. * Science f » 

4. business Education t ' 

5. Computer Sclonct. 15 1 
I. Other 7 1 

Chock tho ways In which tho 
computer wot mod In your 
dass(ts). 

Toochor demonstratio n If 1 

I mod It myself. . f! » 



11. 



In which frtdo art you currently 
enrolled? 

JJ 
JJ 



Gradt 9 
Grado 10 
trade IT 

Credo 12 



ff 



12. Chock fJi tht mathematics counts 
you have takon or art prtitntly 
taking. * 

1. Mathtmotics • . , . . n i 

2. Mathematics 9 . . . . H I 

3. fttthomtlcj 10. . . . tl 1 

4. Algebra 11 (or 

Algebre 11 onHchod). » Of » 

5. Consumer Mathematics 11 H ' 
I. Trades Mathematics 1i II 1 



12. (ConCiwcdl 

7. Conputor Sclonct P . . . a » 

8. Algebra 12 

(or Aigebra 12 tnrlchtd) **J 

9. Geometry 12 

10. Probability and 
Statistic* 12 Jj 

11. Othtr JJ 

U. Art you now enrolled 'In a 
mathematics count? 

Yes. . . JlJ [Go to *l btlm) 
NO . . . *fj (Co to H bUom) 



if res 




1. H\<w long did It takt you 
da your last m theme tics 
hotcwork assignment? 


to 


* have bton no 
ork assignments. . . 


JJ 


- * n 1 and 10 minutes 


J 


ten 11 and 30 ailnutts 


Zj 


*en 31 and 60 minutes 10 " 


Mort than ont hour. . . . 


S s 


IF HO 




2. Whan did you takt your last 
mathematics course? 


Cerller In this school 
yoar 


13J 


During tht 1979/00 


H t 


Ourlno tht 1970/79 


Jj 


Mor to tht 1977/71 


JJ 



comvm m next coim 



3b; 

ERIC 
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01 



14. 



15. 



•oth answers given for tht following 
four questions art corrtct. If you 
were asked each question, which ont 
first? tW ° 9n%mr * CQm% 10 **** 



1. Now much dots a blcyclt weigh 7 

About IS kilograms . U 1 
About 35 pounds . . tt} 

2. What Is tht temperature In 
this room 7 



16. 



About 70 degrees . . je 1 
About 20 degrees . . 00} 

3. How far Is It from Prince 
fieorge to Prince Rupert 7 

About 700 kilometre* UJ 
About 450 miles . . 77_i 

4. How Much gasoline can the gas 
tank In a large car hold7 

About 20 gallons . . Tfj 
About 90 litres . . *J_* 

Oo you have a part-time job? 
ho iOo to QuiUUon 17). *±J 
I 

tos, Involving worn only 



v es, Involving work only 
on week ends It 



on week days . 



5 J 



Yes, Involving work on 
both week days and M 
week ends 39 * 



17 



If you have a part-tine job, 
how many hours per week do 
you spend on It? 

less than 5 hours 0 1 
5-10 hours. . . . IJJ 
10-20 hours . . . IJJ 
Hire then 20 hours *JJ 

what do you plan to do after 
leaving secondary school? 

Attend a business school . . f " 

Attend vocational, art or 

trtdt training school . . . 0} * 

Attend a technical Institute 

Attend coaejunHy college: 
university tren«fer progran 1 1 •* 

Attend connunlty college: 

career progran. .... . M i 

Attend a university .... If •« 

look for a Job jjj* 

Takt a yoar off and then 

return to an education 

progran If oo 

Take a year off and then 

look for a Job I if 

Other plans a tt 

Undecided all 



^7 



Ou you plan to tnroll In I post- 
stcondary Institution a(ttr 
graduation? 

* No . . . "J 

Yts. . . at 1 Kb lo *1 i <t 
; bUom) 

IF YtS 

1. Nhlcn of tnt following do you 
hopt to attond? 

Col loots 

Catosun Co 11 #9* f 

Capllano Col lego Jj* 

Cariboo Colltot f " 

Oouglas Colltot 4 

Cast Xootonay Colltgt . . . 0 05 

Frastr Vallty Colltgt . . > " 

Nilasplna Colltgt J_* 7 

Colltgt of Ntw Caledonia. . ') M 

Mirth Island College . . . jj» 

Northtm Lights Colltgt . . a 10 

Northwest Colltgt e u 

Okanogan Colltgt % 11 

Selkirk Colltgt jj 2 

Vancouver CosMunlty Colltgt J 

Othtr . . . . 4 >s 

Institutions 

S.C.I.T. JL 1 * 

Lilly Carr Instltutt of 

Flnt Arts ... ±J 7 

Rustics Instltutt of I.C. . jj 1 

Optn Learning Instltutt . . 0 ! * 

Pacific *r1ne In»t1tutt. . jL." 

Pacific Vocational Instltutt 4 21 

Otntr j_ 22 

continue* on next column 
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MATHEMATICS AHO NYSft f 



Thu aa a *ca/c <o «C44tUC now you {eel an**/ mUtmUa 
tht choict *Uch btU 4t*cJUbu horn you {tti About U. 
&AMPLE: 

SKATING U A WASTE OF TIME, 



Olsagrtt 



Can't 
Otcldt 



Agrtt 



Wu*e bt *4 konut «J pokUbtt in tiling uch AUXtmtnt. 



Strongly 
Agrtt 

TktAi, U NO LQKAXCX 



1. I REALLY WANT TO 00 W5U IN MATWMATICS. 



Strongly 
01 sag ret 1 
f 



Olsagrtt 2 

1 



Can't 
Otcldt 1 
II 



Agrtt 

$4 



2. 



MY PARENTS REALLY WANT ME TO 00 NELL IN MATHEMATICS* 



Strongly 
Olsagrtt 1 



Disagreed* 

a 



Can't 
Decide ' 
10 



Agrtt 
54 



3. I AM LOOKING FraiW TO TAKING MORE >**«r*TlCS. 



Strongly 
Olsagrtt 1 

ia 



Olsagrtt 2 

35 



Can't 
Otcldt 1 

fa 



Agrtt 
If 



Strongly 
Agrtt * 



Strongly 
Agrtt * 
fl 



Strongly 
Agrtt * 

% 



I FEEL GOES MCN I SOLVE A MA1HEr*TICS PAOBtfM BY MYSEif . 



Strongly 
Olsagrtt 1 
f 



Olsagrtt 2 
4 



Can't 
Otcldt 1 

7 



Agrts * 

$7 



Strongly 
Agrtt 1 
ff 



I USUALLY INEttTAJC WHAT WI ARE TALKING ABOUT IN MATHEMATICS CLASS. 

Strongly 



Strongly 
01sag~ee 1 

a 



Olsagrtt 2 
II 



Can't 
Otcldt 2 

IS 



6. I AM NOT SO GOOD AT MATHEMATICS. 



Strongly 
Olsagrtt 1 
II 



Olsagrtt 2 
la 



Can't 
Otcldt 

M 



Agrtt 
SI 



Agrtt* 



Agrtt 
II 



Strongly 
Agrtt 5 
II 
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2. 

UlO 
U) Ct 



7. I LIKE TO HELP OTHERS WITH MATteWTICS PKB10S. 



9. 



10. 



12. 



Strongly 
Olsigree 1 

; 



Olsigrtt 2 
fd 



Cin't 
Dec'de » 
It 



Agree » 

45 



Strongly 
Agree 5 



8. IF 1 HAD MY CHOICE I MOULD HOT LEARN ANY MORE MATHEMATICS. 



Strongly 
Olsigrtt 1 

II 



Can't 

Olsigree 2 Decide 1 Agree 11 

*J « fl 

! FEEL CHALLENGED *€N I AM GIVEN A DIFFICULT MATHEMATICS PRCBLB1. 



Strongly 
Agree 5 



Strongly 
Dlstgrtt 1 

d 



Ctn't 
Decide > 



Dlstgret 2 

1 REFUSE TO SPEW A LOT OF MY CNN TIfC COINS rWWrWICS. 



Strongly 
Agree > 



Strongly 
Disagree 1 
S 



Olsigrtt 2 



Ctn't 
Decide J 
/I 



Agree * 



U. MATWMATICS IS HARDER FOR t€ THAN FOR MOST PERSONS. 



Strongly 
Olsigrtt 1 

If 



01 



44 



Ctn't 
Otcidt 2 

17 



I COULD NEVER IE A GOOD MATVCMATICIAN 
Strongly 



Olsigree 1 
I 



Olsigree 2 
II 



Cin't 
Decide > 

17 



Agree * 

fl 



Agree 
ft 



Strongly 
Agree * 
Id 



5fcrongly 
Agree 5 

7 



Strongly 
Agree » 

If 



13. NO MATTER HON HARD ! TRY I STILL DO NOT DO MELL IN MATVEMATICS. 



Strongly 
Olsigrtt 1 

IS 



Olsigrtt 2 
If 



Ctn't 
Otcidt > 

If 



Agree * 
II 



Strongly 
Agree » 



I WILL WORK A UDNQ TIME IN ORttR TO l*«RST¥© A NEW IDEA IN 
MATHEMATICS. 



Strongly 
Olugrtt 1 



01 



15 



Ctn't 
Otcidt 2 

ft 



Agree * 

Si 



Strongly 
Agree * 



9 

ERLC 



15. WORKING WITH NITERS MAKES ME HAPPY. 

Strotigly 

Olsigree > Olsigree 2 
* IS 

IT SCARES rt TO HAVE TO TAKE MATHEMATICS. 
DM 



17. 



18. 



19. 



Ctn't 
Decide 2 
ft 



16. 



Strongly 
Olsigree 1 
Id 



55 



Cin't 
Otcidt 1 

II 



Agree * 
fd 



Agree w 
Id 



I USUALLY FEEt CALM WHEN DOING MATHEMATICS FROfti*. 



Strongly 
Olsigree 1 
d 



Olsigrtt 2 

f; 



I THINK MATHB1ATICS IS FUN. 
Strongly 



Olsigree 1 

17 



Olstgr 
II 



Ctn't 
Decide 2 
fd 



Cin't 
Decide I 
fS 



41 



Agree * 

U 



US UP 9 ™ F|GURC M A PROBLEM, I FEEL A3 THOUGH I 
MAZE AM) CAMCT FIIO HIT WAY OUT. 



Strongly 
Olsigree 1 
5 



Olsigree 2 
fd 



Ctn't 
Otcidt 2 

15 



Agree * 
If 



Strongly 
Agree * 
4 



Strongly 



Strongly 
Agree * 
4 



Str jngly 
Agree 1 
4 

AM LOST IN A 



Strongly 
Agree * 

17 



SECOND ASSESSMENT UF MATHEMATICS 
Grades 10 and 12 1981 

Organization of Test Items 



Appendices 
365 

A-l 



Objective 

DOMAIN 1 : NUMBER AND OPERATIONS 
1.1, Number Concepts 



1.2 Computation with Fractions and 
Decimals 

1.3 . Ratio, Proportion and Percent 



DOMAIN 2: GEOMETRY 

2.1 Geometric Figures 

2.2 Geometric Relationships 

2.3 Logical Reasoning (non-currizular 

objective) 

DOMAIN 3: MEASUREMENT 

3.1 Metric Units 

3.2 Perimeter, Area and Volume 

DOMAIN 4: ALGEBRAIC TOPICS 

4.1 Expressions, Equations and 

Inequalities 

4.2 Graphs 

4.3 Probability (non-currioular 

objective) 

4.4 Statistics (rum-currioular 

objective) 

5.0 DOMAIN 5: COMPUTER LITERACY 

( non-currioular objective) 



Test Items* 



A: 6,12,30 

B: 10,11,20 

A: 2,8,<f0,22,33 

B: Z,1t>,1 9,24,34 

A: 10,24,37 

B: 4,9,45 



A: 26,27,29 

B: 16,26,27 

A: 18,36,42 

B: 18,32,43 

A: 7,21,38 

B: 13,29,31 



A: 11,13,19 

B: 8,12,41 

A: 23,32,43 

B: 17,21,40 



A: 14,15,25,28,39,41,45 

B: 7,23,25,38,39,42,44 

A: 1,34,44 

B: 1,14,30 

A: 4,31,35 

B: 6,33,37 

A: 3,16,40 

B: 5,35,36 

A: 5,9,17 

B: 3,22,28 



2-3 
4-7 

8-9 

10-12 
13-15 
16-18 

19-20 
21-23 

24-27 
28-30 
31-33 
34-36 
37-39 



9 

ERIC 



•A • Test Book itt A 
I • Ttst Booklet B 
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Appendices 
366 

down \ y mmu* Mm muum 

08JCCTIVI 1.1: ttttftl COttf »TS 



1.1.1 VI- Ciprtliod In icttfttlftc 
notation, tht dtpth of • 
carta in part of tht octan 
11 3.6 k 10 z Mtrti. Unit 
<l tht valut of 3.6 * 10*7 

36 I I 

* *00 17 |7 

1296 • | 

360 J£ 67 fa 

I don't know * 4 

c 

1.13 A/12. 31.1 i 1i a otaiuronont which 
hat boon round** to tht 
ntartit Unth. Which of tht 
followtnf 1i npj, a poislolt 
valut for tht owasuraatflt 
btfort It wu round od? 

31.76 t . 6 * 

31.80 t M 7 

31.74t I » SI 

31.849 L " W 

If 9 

I don't know 



4»9t.« /ton* ftrft* too ownool 
* or* not tort #/ tno 
CurrimtUm 



A-t 



1.1.3 A/30* 5t«pHfy: JO- 4(8 - I) • 

0 — 74 

10 — ' ' 

' 1H . . _ 

6 -XHH 

I don't know * ' 



1.1.4 6/10. Csttaatt tilt 

49.7/ x 8.46 « 9.88. 
(Do not Ukt tnt ttawj U 
ptrfoni tht calculation.) 

400 5 

4000 y 44 

3900 14 

$000 f4 

I don't know 4 



J 
41 
14 
ff 



ERLC 



OOHAlN 1 : WUH6U AMD Off MT10H 
OWiCTM 1.1: MM8CI CONCEPTS 



1.1. $ 8/11. Thtrt art 13 boys and IS 
girl t 1n a group. What 
fraction of tht 9 roup 1i t 
ooyi? o-wolut 
o« 14 ft If 

S - ■ 4 

8 - « " 

B - 1 4 

13 y 44 $1 

I don't know 1 1 



1.1. f 8/10. Tfe£,c1oi*lt tstlaatt for 
would bt: 



ZO I f 

10 4 d 

n -X si si 

80 * « 

I don't know ... . * • 



AO 



3<Ji 



t 
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DOMAIN 1: NUMtt* ANO Cf PUT ION .... * . J *>4 

106 — 1 = " 5 ^ T r ' 1.2.3 A/20. 6ood*Tsste Caterer used 3* 

OtJCCTIVC 1.2: COMPUTATION WITH FRACTIONS ANO DCCMALS mils of el^lnut) foil 

wrap et • wedding. At Uio . 
next wedding, they win netd 2f 

. 3 . tf«ti es puch. How Rany rolls 

1.2.1 A/2. Written ai a deciaal. | • will be needed? 

0* 10 I* If A 

3.3 4 4 a roll! . 11 11 

0. 24 W . II 7 rolli 17 ,f 

0 37S .JL» !i IroUl u 17 

1. tfl - 1 1 9 roll! • JL 4 ± — 

1 don't, know 5 4 I don't know 5 3 



2 $ 

1.2.2 A/i. Olvlde: j * 7 l.t.4 A/22. Divide .12/337 

10 * 3 7 5 

* A2! 2! 0 3 X 7S It 

9 



9 1 1 



I don't know 



/ 4 $ 



0.03 



j* $ I I don't know 



f 3 



DOMAIN ) : BBIH MS OPERATION 

OWCCTIVC 1.2: COMPUTATION WITH FIACTfONS ANO OCCIMALS 



1.2.5 A/33. Tracy and Lisa tamed $75 by 
painting their erandmther *s 
house. Lisa only worked 2 
as aany hours as Tracy 7 
did. How «uch should Lisa 
be paid? o-vfttuc 
ft Id eyt If 
ISO » s? 

us — 7 7 

$30 ' X 11 il 

$20 " " 

I don't know f 1 



1.2.6 S/2 A recipe for punch calls for 3^ 
units of pineapple Juice for 
10 people. How «any units of 
pineapple Juice should be used to 
eujka the see* punch to serve 
five peooieJ 

ij &. a 11 

4 - ' • 

4 - " 

3 IS « 

'I — 

s I 

1 ton' I kiw« 



9 
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3<J2 



I 
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OOMAIN 1: ggjta AND OtttATION 

OBJECTIVE 1.2: COMPUTATION WITH FRACTIONS ANO DECIMALS 



1.2.7 ,1/15. TtnnU bills art on salt at 
4 sport shops. You would pay 
tht lowest pHct par ball if 
you bought at tht stort which 
offer* . 




$ tennis balls for $7.25 
1 dozen bills for 



$11.00 /. 



tennis balls for $0.9$ each 
3 ttnnls balls for 12.70 



I don't know 



3* 10 g* If 

UN. 

W II 

7 5 

5 $ 



1.2.1 1/19. Fivt Ua*s ai e»ny people 

✓TNU a too oo) iatureays as on 
earn of the other dtys of tht 
week. What fraction of tht 
weekly visitors coat to the 
loo OK Saturdays? 



J is at 

! _« » 



5 

T7 

s 

IT 



I don't know 



fS IS 



1.2.9 8/24. Wtndy boufht 3 record albtats OH 
salt. The refular prict 
$7.24 tach and the salt price was 
Si SO off tach »ecerd. if she 
paid 691 salts tax en her total 
pc'chase, hew such aunty did she 
spend? 



$17.22 
$17 91 
$21.72 
$22.91 



I ion't know 



OOMAIN V: Ngfigg *g OPERATION 

OWECTIVE 1.2: COMPUTATION WITH FRACTIONS ANO DECIMALS 



1.2.10 6/34. Which Mjabtr is largest? p-vt£ue 

Q* 10 It 

J U If 

* * .\ . Xa a 

J _ IT U 

i ...-> » 

I don't know ........ 1 ' 



ays 



{ 



CW1H): HJNilt A-0 t»lM]<* < 

OWCCWC 1.3: IATI0. MWMTION «n KftCCNT 

1.3.1 6 A/10. At • party cha ratio ef ooyi to 
91r1i mm I to 1. what ptrctnt 
of tht MopU at tht party wort 



9lr1i? 



SOX 
2001 



! OOfTt know 



o-w«ZttC 

Oft H |4 It 



ft 

1 



1.3.2 Vf4. WrUton <-$ * dtclawl, 201 

o., . . . * 

o.o* 

2.0 

20.0 

J don't know 



ff 

u 
4 
s 



H 


II 


it 


f 


4 


f 


• 


f 


1 


I 
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1.3.3 A/37. Tht lonjthl of two colls of 

root art In tht ratio of 7 to t. 
Find tht ItfWjth of tht longtr 
MOJMAt, If tht ihorttr It 
9 • long. 

*\ m X*i 4$ 

61 . " " 

7 m MM 

9. « 1 

I don't know * f ,f 



1.3.4 1/4. A Mp of a lartt ranch wai drawn 
to a icalt of z cm to SO a. On 
tht imp tht dtsunct from tt* 
houst to ont of tht oami wai n 
13 ca. What wai tht actual 0 
dlstanc* bttwttn tht houit and tht 
bam? 

6S0. 

tf» . : — 7 * 

1300 n 1 1 

325 • Xffi 1£ 

I don't know 10 



MHMB 1> hWift AhD OP^ATinji 

OIVJtCTJtt 1.3: RATIO. WOftTlON %N0 PCACIKT 

1.3.1 l/t.^^ttan at a ptrctnt, j • 

I* " •* It 

w . . . . 1 a 

o.st . . » is m 

20i X 24 21 

sot . I } * 



I don't know m 1 1 



1.3.1 I/4S. A laltwao rtcttvti 201 of tht 
rtull valua of Mi »atu at 
a canals Hon. What aujt hit total 
salts oc if ht Is to tam a 
comfit ion of $40? 



' 11200 It tS 

I tO , I 4 

$ 300 J£ 51 SI 

1240 • 1 

I don't Mow ^ r ^ . . . _ f 7 



A-9 
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OUUffVCM: SCOMCflJC HCUftfS 



A-li 



^ 1 1 If M ti tht ctntrt. which itontnt 

it t dtwtttr? 




2.1.2 A/27. Tht ptrlatttr ,f in lioictltt 
tfUnf It It 21 cm tnd tht 
Itnfth of ont of lit tquil 
lldti Is 9 ca. What Utht 
1 wjlh of Uit shortest lUtT 

• e» f ; 

i f 

« * « . . . 4 4 

* « v^&H 21 

I don't know 14 IS 



OMCCTIVC 2.1: GCOHCTHIC fUUHCS 



A-U 



2.1.3 A/2*. In tht fitfurt Otlow. Hit 
1tn9thi of tht Sldtt if 
Uhlch ont of tht folio. . 
tniurti thtt tht flgurt 
rtcunflt? 




tht opposltt slots trt congruent . 
tht opposite ingles tre congruent 
tht tnflti trt right ingles . . . 
tht opposite stdts trt ptrtlltl . 



p~\*Jbu 
0* II g* It 

ft M 

\_. • ■ 

. - II If 

I < 



2.1.4 D/16. Whit 1i tht mm given to the 
dtihttf lint In this figure? 




•edltn ii 

tltltudt . II fl 

tnflt elsector . ♦ . . I* 41 

hypotemtto • H 

I don't know u 14 



3^5 
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OWCCTIVC M: ftCOCIilC FIfiUUS 

2.1. S 1/21. 1« which tHitflt it tn%U I •* 
* obtuu anfltt 



A-tt 




, AiL H 

II — » " 

in — • 1 

iv 1 5 

ti tf 

I tfOA't kMM 



tht cubt hivtT 



5 
6 
I 

12 



I don't know 



f I 

I 4 

7 I 

t t 



outer ivc gcomctaic rclationuIips 



2.M A/18. A rttulor httttfot It fovwoi of I 
Hulltunl triaftfltt. If tht 
•trtMttr tf t*ch ti Unfit It t », 
Mhot 1t tht ttrtatttr of tht ^i 1 *!*.. 
htatfont . H M * ,f 

12 c ' » 

II » Xii H 

27 c • 1 * 

St If 

M » 

I don't fcnow . . | f 



A- 13 
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0EU1H2: MOHfTiY 

OUICTIV! 2.2: 6IQMCTRIC lUATIOKUIIPS 



A-14 




2.2.4 l/lt. 



In AW, r 




DOHAjjj 2: 6C0HCT*Y 

OBJECTIVE 2.2: GCOMCTRIC RELATIONSHIPS 



p-vcubit 
%H 10 g\ If 
♦ 



2.2.5 1/3? Wh4l fractfwwl p*rt of tht Urgt circit ' 

UsMdtd? * | XZIH 




1 

I 
1 

9 



I don't know . . . 



$ I 

5 4 



A- IS 



2.2.4 B/41. If two tides of • right trttntlttrt i ca 
•ml 4 ca lonf , find tht ltnfth of tht 
hypotomist. 



m 

10 



1 I 

IJ W 

$2 ■ * 

/W Xii il 




I don't too* 



.M II 



0 

ERIC 



3D? 



DOHA IN 2: SCOHCTAV 

OUCCTlve 2.3: LOGICAL REASONING (htm-owritmUtr obj»ot\»*) 

2.3. MA/7. Star A 1s routing clockwlsa. 

fear I 1s routing counttr- 
clockwlst Which w*v 1s 
fiaar 0 routing? 




p- wSii i i 

0A 10 0A If 

clockwlsa 11 

counttrclockwHa . . . .JC — 11 

cannot tall * 1 

tots not routa • - • • 1 1 

• i 

l don't know 



Appendices 
373 

A-U 



2.3.2* A/21. JOM MAS MORE MONEY THM SAAA AND SARA MAS MORC HONCY THAN OCMY. 

Givtn those statootnts, which of tho following sUttatnts Is tmt? 

John and Otbby hava tht sea* aaount of «oney 1 1 

Of boy has aort «oney than John * 1 

I t 

Sara has loss aoncy than Debby — - 

X « « 

John has «ora laoney than Oebby — — 

I t 

I don't know • • • — 



ttauLL gens! 

OWCCTIVC 2 3: LOGICAL REASONING fnon-owrKowUr objtctivt) 
2.3.3* A/31. ALL AOtlKS EAT WORHS. 

Which of tht following sta tenants Is trua givan tht 

suttntnt abova? ^ U * £<A * iJ . 

«* It «4 If 

54 27 

All worm ara tot*? */ robins 

A bird that doas not aat a worn is not a robin . . — 

A bird that Is not a robin dots not aat worm . . 1 

All worm tat robins * 

I don't know * 

2.3.4 # 1/13. Two teaa captains taka turns choosing playars for 

thalr teeas. Ellen 1s always chostn first. Chris . 
Is always chostn stcond. If Clltn and Chris ara 
ee*ar captains, how oftan do thay play on tha st*t taanT 



A-17 



f 

2 



always _^ ; 

frequently • 

vary raraly * 

imvtr X $J 11 



I don't know 
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oohain i: afiga ; 

OUCCTIVC *.3: LOGICAL REASONING 



2.3.5 * 8/29 A URGE IAG CONTAINS ONLY OiJCCTS WHICH MC LAtCC, RCO ANO ROUNO 
Which of the following objtcts could not be in tht bag? 



v 9* »• 9* 

• large blue ball A 7* 



A Uro^ bill 
a Urgt rod till 
a red ball ... . 



I don'toknow t 

2.3.6 * 1/31 NO STUOCHT WHO GRADUATED FROM CENTRAL HIGH SCHOOL IS UNOlPLOUO. 

Gerry if untffploytd, so we My conclude that: 

Gerry did not graduate froa Central High School ;j 

6erry went to Souths ide High School , 

Garry did not go to school . 



Garry did not go to Central High School 
! don't know 



If 



n 
i 
f 



19 fa 
4 I 



OOMAIN 3: HCASURPtfNT 
OWCCTIVC 3.1: HtTAIC UNITS 



A- It 



3.1.1 A/11. How Many Metres are in 0.65 ka? p-volue „ 

a* 10 o* If 

*5 - f5 It 

*so X. *L $3 

6.5 M 10 

0.65 f t 

I don't know » '3 

3.1.2 A/13. A ten-year-old boy is likely 

to weigh: 

t 35 eraas 4 s 

a 4 

3$ k1 log ream . * * $$ u 

* 75 kilogram .... ' u M 

I don't know .... It If 



3.1.3 A/19. 250 g ii how e*ny kilogram' 

25 la IJ 

250 I I 

0.25 J>£ $1 $0 

2.5 fl 19 

I don't know .... 10 II 



3.1.4 1/8. if the teaperature in Vancouver 
on a given 4ay is 20* C then the 
season is aost likely; 

1_ 4 t 

•pring # 

-X»2i 1£ 

winter _ _ 3 f 

I don't know ... . f ' 



MC 
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fifiHMQ: MUSU«D1CWT 
OWCCTIVt 3.1: NCUIC UJ41TS 



SO ctntlMtrts 



500 ctntlMtrts . . • 

r —r 



« 

SO ■llllMtrts 

SOO •llllMtrts — 1 1 

s s 

I don't know 9 

3 1.4 1/41. Mow nvch would 20Q f of Mftt 
cost If tht price *1 BKt 1* 
$l0/ko7 



$ 2 



4 



$ 5 

$20 . . : — * " 

$10 — 5 1 

1 don't know ' " 
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k-to 



3.1.5 1/12. * wtrtt is tht un IfMt^M^ 

» 4* « 4* lf \ 



$ T N 



DOMAIN 3: HCASUttEHtNT 

0IJCCT1VC 3.2: rtMHITH, AACA AHO VOLUHC 



A-21 



3.2.1 A/23. «htt It tht am of tht shadtd 
portion of this flfurt? 



10 $\ H 




400 
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OUCCmc 3 2: rtMHETH, AREA AND VOLUHt 



3.2 3 A/43. Towns A, I and C lie on the shore of i like is shown in the mp below. 

me disttnee fro* A to I It 7.e km and the distinct from A w c is 



2.4 be. Which of the following is the best est mitt for the iree of p-vUui 
the li*e? a* 10 gA If 




3.2.4 B/17. The best est mite for the irei of the circle shown is: 




1 don't know 



QQKMjj 3: gCASBBSg *~* 3 
OWCCTIVC 3.2: rWHCTCA. AREA AND VOUHC 

3.2. S 1/21. The perimeter of i squire is 12 r-w^ue 

centimetres, find the irei in squire •* t0 11 

48 . . . u i f 

centimetres. * 

• 31 

12 — 4 4 

_ 40 If 

' don't know .... | | 

1.2.1 1/40. A smell cube meisures 2 cm by 2 cm by 2 cm. Now miny of these cm 
be put into i rectingulir box thit 1s 24 cm long by 10 cm wide by 
6 cm deep? 

W ft , 5 

1*> X_M M 

720 . .. II I 

1440 i 4 

I ewn't know ft ff 




401 
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DOHA IN 4: AUEBBAIC TOTlQ i 

OBJECTIVE 4.1: E*r*ESSION$, EQUATIONS AND WC&IALITICS 

4 1 1 A/14. Ja « ■ • C 

So We for A In terms of I and C. 



A-M 



A ■ yC - • . 

A • J|C - B) 
. 4, 



rC - B 



a -r(c 



i) 



p- value 
§n to & It 
• I 

15 II 

IJ IS 



4.1.3 V?S. « ■ -1 ««d n • 1, tht Mlyt of it ft: 



-1 
1 

20 



I don't know 





u 








to 


♦ 


1 




n 



! don't knou 



SI fJ 



4 1.2 A/15. Which of tht follow)!* describes 
tht solution tat ot. . 2)* • 9? 



x ' 

X 1 
X 



5 or x 
S or x 

S, . • 
-1 . . 



4.1.4 A/28. If y • 15 • x. what happens to 
y «s * Increases? 



1 don't know 









M 


1 










21 


11 


it 






4 


IS 


14 


cannot toll what happens to . 


. 10 


S 


S 


4 














4 


7 


ft 


t$ 









P0HA1H 4: ALCtBAAIC TOPICS 

OBJECTIVE 4.1: UMESSIOtt, EQUATIONS AND INEQUALITIES 



A-2S 



4 1 5 A/39. In factored forw, x* • 7x ♦ 12 • , 4.1.7 A/45 

p-v*£uc 
04 \Q t* If 

U ♦ 4)(xf 3) ^ , 



(x - 4)<x* 3) 
(x ♦ 4)(x- 3) 
U • 4)<x- 3) 



Tnt foroula to ca>cu1ate simple Interest Is i • A*t where t Is 
tht interest, f Is the pnndoal, r Is tht rate, and % Is tht 
t 1m In years. 



I Oon't know 



IJ 27 



ERLC 



4.1.1 A/41. Soiye for x and y: 

x ♦ 2y • 6 
2» . y • 2 



x • 4, y • 1 
X ■ 2. If • ^ 
x • 2, y • t 

*•!•*• ? 

I don't knew 



It 
4 



* 3 

II » 



find the interne on a principal of 
$1000 Invested for two years at an 
annua! ratt of 71. 



I 140 
S1400 
S 70 
I 14 



I don't know 



*Q2 



Xsl a 

14 II 

n ■»» 

« * 

ii * 
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(WAIN I: AUE0M1C TOPICS 

ODECTIVE 4.1: CXNlCtSIOHS, CQUATIOttS AMO JNCQUAUTIES 

4.1.1 1/7. TUt equation 2(, » 7) • 2(* * 3) * • 

true 'or- p-veiue 

y|* Iff* It 

all values of * JX il iL 

no values of s " 

only values of * greater than 7 . . ' ' 

only valuts of * lost than 7 . . . 1 7 

I don't know *J V 



4.1.9 1/23. "Which expression represents a nuaber 
that 1$ 9 «ort than two- thirds of 
a 9 Wan number i? 



b ♦ 9 



i* ♦ 9) 



s 

n 



t 

u 



A-2* 



4.1.10 1/25. Which of tht following describes 
solution stt of s ♦ 3 » (7 



tht 



all valuts of * greater than i M ft 

all valuts of * greater than 3 2! 

all valuts of * greater than -2 _ * * 

all valuts of * grtattr than *3 — 1 * 

I don't know 7 7 



7 U ♦ f ) - 



I don't know 



mULL AtttMAlC TOf ICS 

OWCCTIVE 4.1: EXPRESSIONS. tQuAllOWS AND INEQUALITIES 
4.1.11 a/38, p ♦ i - (r - •) • p.\mtu* 

#* I« %K It 

0 34 17 

2r ♦ 2. M II 

2r 1 * 

2. X li H 

1 don't know n u 



4.1.12 1/39. find tht roots of tht aquation: 
U - »{«♦ 7) - 0 

1,-7 ^li it 

1.7 — - • 

-l.-l — 4 * 

.1.7 — » " 

it t* 

I km 



9 

: ERIC 



4.1.13 1/42. Find tht principal , 1f tht 
InUrast rtctlvtd afttr. two 
ytars tt an annual rata of IS 
If $60. 



A-27 



The forjwla to calculate simple Interest 1s 
i - frt where i 1s tht Ifttertst, f U tht 
principal, r 1s tht rate, and t 1a tht tint 
1n ytars . • 



$2000 9 , 

$5000 4 a 

s wo Xjl a 

$ 720 ft u 

I don't know 91 U 

4.1.14 1/44. Tht cost of a now car It lass 
than 4 tints tht cost of t used 
ctr. If a r tort tents tht cost 
of a nri cer . end y refresents 
the cost of « used car, which 
one of these 1s true? v / 

"*» .X.« a 

*■»'• 4^, 

'* *» __J« II 

*' »*« » « 

403 
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OWCCTW 4.2: CJUftfS 

< vl. for mm aifty maim was tiit rainfall sort wan > car 
Ml 



p-ymJUu 
a 10 m If 




iJM Ft* Iter Mt ftfttf Jwn Jul Awf to Oct M*v D«c 1 kM " • 

MONTHS 



4.1.2 A/34. Tht slope of AO If: 



77 



3 

• 7 



| 2i« £1 

S * 

21 » 



2 
I 

2 

* I 



I 5 



don't know 



17 



f 
4 



ouccrm 4.2: m^n$ 

4.2.3 V44. rttftitntf tht relationship between tht speed of a car in 

klloattret per hour (knyh) m tht stopping distinct In ottrts {»} afttr 
first applying tht brakes. If tht skid oarkt were 4$ «etres long, About 
how fast wts tht car travel Hng when the brakes were first applied? 



A-21 




d* 10 9* J! 



40 k*/h 5 

St Mi/h • 

72 kaVh It 

•9 k«yn < 



I don't know . . . 



STOPPMG OtSTANCC (») 
4.2.4 1/1. Fro* tht graph below, tht teaptraturt at a dtpth of 2.5 k* Is 
clostst to: 



10 



5 
1 



to 








so 

40 






















90 








10 








0 


•tot 







30 # C . . . . 
40* C . . . . 

& C . . . . 

I don't know 



4 

7 

75 
4 

II 



XH li 

4 



404 
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PONAIIM: Atfi fMAlC TOPICS 
OfJtCTIVI 4.2; CJIAPHS 



A- JO 



4.2.5 1/14. M«rt art tht agts of tU boys: 10, 9, 9. I. •. • Which of 
tht following bar graphs reprtstnts this Information? 



rffl lOh 



III 



f 



4.2.6 B/JO. Tht coordinates of point r trt: 



0. 2) . 
(-2. -3) 
(2. 3) . 



h 



Aft 



III 

IV 



f* 10 §K It 



don't know* 



I 4 

10 f 

3 3 

(-3. -2) ^Lll W 

I don't know 7 I 



OOMAhj 4: JMSEMAIC TOPICS 
OtJCCTlVC 4.3: PffOOAIItlTY 



A-31 



4.3.1 *A/4. If on tht roll of • dlt tht 
probability that * flvt will 
apptar 1i 1/1 thon tht 
probability that a flvt or a 
thrtt will apptar it: 



f-vnlut 

$A 1$ $A It 




4.3.2 * A/31. Thtra art S pairs of wMti sock* 
and 3 pain of black locks In a 
drawtr. Tht socks hava not boon 
pa trod, thty art loo it In tht 
drawtr. If you roach In without 
looking j what 1s tht tawUtst 
fliMttr of socks you oust pull 
out In ordtr to bo sura of 
gutting a autchod pair? 

5 Xj* £ 

i n fi 

• f J 14 

11 ,t f 

I don't know f I 



er|c 



4l)5 



c 

■5 
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DOMAIN 4: AlCtUUUC TOPICS 
oojcmvf oofloaait jtv 



A-31 



4.3.3* A/3S. Mkt flips I qufrttrl. Whit 
1s tho probability that tnty 
both land htads? pytfut 

J .... A. 11 li 

1 * $ 

1 47 St 

. i • - 1 ■ 

I don't know * 5 



4.3.4 *B/I. Tht roof and tht body of a car 
art to bt patntod dlfftrtnt 
colours. Utirvf only S colours, 
how tony dlfftrtnt Mays can 
tha car bo sain tod? 

I . . . . ft if 

• $ 4 

10 ff If 

20 E 

! don't know If H 



ffltlllj ALftllMICWICS 
OWtCTIVC 4.2: POOtAIILITY 

4.3.5*1/33. 2, 3. 4, 4, 5. I, . I, I, 9. 10 

For a party oaa» tach ntaabor shown abovt was palnttd on a dlfftrtnt 

PI no -Pon§ ball, and tht balls wort thoroughly olxtd up In a bowl. 

If a ball 1s plcktd from tyt bowl by * bllndfoldtd parson, what ft 

tht probability that tht ball will havt a 4 on 1t» p-ua/ut 

0* ft ft ft 

1 — ■ * 

| ti f 

J Xii 2 

TO — « " 

I don't know * 4 

4.3.1 •i/37. If thf proaj^ajintjr that It will rain on a ftvtn day 1s 0.3*. than 
tht probability that It will noj, rain IS; 

°b4 ^jj $| 

O.H 1 % 

MM SI |f 

W.34 f f 

I don't know ...... i % 




406 
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00NA1W4: AlSEftftAlC TOHCS 
OftJCCTIVt 4.4: STATISTICS 



A- 14 



(ncm-ourrimtUr 



4.4.1* A/3. Tht aadtan of tht fit Of ; 
nu*>tn 12,2,2,3,4.5,1c) It: 

M '0 ft* " 



4 

2 
3 

10 



II ' 14 



fS 

5 



ff 
U 
3 



don't know 



55 14 



4.4.2 *A/16. Now mny aort pantoftn uitd 
tht airports In January than In 

April? 

AIRLINE PASSENGER:, FOR FIRST SIX MONTHS OF THE YEAR 







Hundrtd! 


of Passtngtr! 


Mr Month 






Alrportl 














Total 






Jan 


Fob 


Har 


Apr 


Hay 


Jun 




4 


Boy City 


9 


3 


5 


7 


2 




30 


2900 


,/ * Carton 


6 


ft 


1 


5 


8 




30* 


29 


Oovtr , 


S 


* 5 


9 


6 


6 




37 


400 


' Ms tie 


s 


6 


6 


1 


3 




28 • 




1 


2 


3 


6 


7 


10 


29 


















1 don't 


TOTAL 


29 


24 


24 


2$ 


25 


26 


1$4 



40 

I 
f 



5f 
I 
i 



0OHAIH 4- AL CCWA1C T0Plf.j 
OWtCTfVC 4.4: STATISTICS 



A-H 



4.4.3 -A/40. Tho taftlt Nlow shows, for oach of four a*« group!, thtWtrV Injurlt! 

!?R P ! d,,tr1ln ! iM lh# tou1 m * lbtr of Wwlti rtlatod to autor vthiclti 
which KCurrtd Ourlnf 1170. 



AgOjG'Oup 


Ptdtitrlan 
Injurlti 


Total Nuofctr 
0* Injurlt! 


froup had 
Injuria! 


IS • 24 


Us 000 


700 000 


IS . 24 


IS * 44 


M 000 


100 000 


2S - 44 


4$ * 84 


£*0 OOO 


350 000 


45 - 84 


6S - 74 


ft 000 


70 000 


85 . 74 



14 

4 

44 



If 

f 
49 



I don't know 



4.4 4* ft/5. A Ultvmon ctaiMfclal atatt! 
that 90S tf tht ptoplt who 
txprtsttd 8 chotct thought that 
ftrani A was potior or no 
dlfftrtnt than ftrand I. What 
„ ptrctnt of thoto ptoplt could 
havt thought that ftrani X was 
ftttttr or no dlfftrtnt than 
ftrand At 



It!! than 101 

up to .001 

at Mat 901 . . . 

cannot toll oastd on tht inform Ion . 

I don't know 



, 49 

it 

tf 



41 

ii 
I* 
V 



ERIC 



4<J? 
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WkZtmi.ii statistics 

4.4.S*</» 

AIUIM WttNilH FM FIMT SU MIMTHI Of 1HC TtAA 







ttoffttfrttf tf *Aiitaotrft Nr M**t* 


Tout 


AtrptrU 












Jv* 




Fto 








OAy CUy 


t 




s 


1 


2 


4 


30 


Molt* 


i 




1 


% 


1 


2 


30 


Otvtr 


• 




t 


ft 


ft 


3 


3? 


Mskt 


$ 




ft 


1 


3 


? 


20 


tranot 


i 




.3 


ft 


7 


10 


29 


TOTAL 


2* 


24 


14 


2S 


2ft 


2t 


IS4 



A-3ft 

4.4.1*1/3*. Tht tf U>a tti tf *o*tr» 

[2,2,2 a 3 a 4 t t,10j ft; 

3 . ." — _H U 

2 IS tl 

10 . . _J • $ 

4 .XUH 

I Ato*t know • • • • • 



10* Ml* OMIAftf tvi ftitoi/tht fUU 

MOA? 



A4roart to JtfAt? 



7 



1 : 

200 . 
2000 • 



o-waloA . 
$11$ 9* It 
4$ 4t 

; t 

s 



OWCCTlVt 1.0 

1.0.1 • VI. At iff* | Wtn oootfit, « 

ciaouttr's MMry i*1t f ***'~ — 

ci* iltrt: <iU 

iMwtri 

•11 of ttet *oova X 

! oon't kto» 

1.0.2 • Vt. Ftr unlck tf Ut followl* 

WtuH OtAOlA Att Of A 

coaoutor? 

tt ftoA IN tuo tf A caIum tf motors .* _ 5 

to koto trick of scoool rttoftt _ * 

tO 4#«Of tot tflOKtf Of 4 ftttOAll fOM .... s ... . J^ZI 
10 OVt A Mil Of AAOOf In AlpfcAOttlCAl OftOf _ fl 

I oao't know 5 



«-37 



A* tO #* If 
f I 

II 14 

f f 

Tl 71 



9 

ERIC 



408 
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nonius: manHLiiiaga 

OUCCTIK 1.0 



S.0.3»A/1 



1' in ©rOor to prooraa a coapvtor, a 
parson lanorally: 


p*vtlut 

ft If 04 II 


Cam uia >am fAAl4«k 1 - -j- 


. ^ 1 


1 


Cin uit ifW FfMllih Ar fort 1m la naii ana wArdt 


. . $ 


1 


By It UlA llUBBAPt Mt Mftffdft 


fl 


f 










17 


H 


. A coapwtor oroorao) It a: 






If 


tt 


til of Instructions to control tl* coaputor . . 




If 






91 




t 


t 


* 




7 



OtJfCTIVC s.o 



f.O.S •!/«. Yht coaputor-rolatptf jot clot tit to that of a typist Is: p-s*bu ^ 

f* H fl ft 

coapwttr operator 14 n 

systoas analyst j ; 

koypunch ooorator 47 jj 

conputor profrooMor u fl 

I oon't know If f 



S.O.o/tVM. Tho «a1n job cf a coaputor, prOfroomr Is to: <3 

proparo Instructions for a coaputor. . ^ tt t± 

t oporato a coaputor m U || 

, unooulo jobs for a coaputar _ m It u 

Motion coaputors . I I 



A- 39 



I oon't know 9 7 

* u ^^^^ 

0 



Mill) M 

Aemondli J 

SECOND ASSESSMENT OF MATHEMATICS 1981 
A QUESTIONNAIRE FOR ELEMENTARY TEACHERS OF MATHEMATICS 



The purpose of Uls «MSt1omrfrt 1s to provide information to declslon-mekort in 
curriculum, program 1*1 ozonation, teacher training, in-service, rtsourco 
selection mi budge ^location, with the result* of this stutiy on hood, these 
ommicn-manors will bo in < position to mk» informed Judmmyts about try 
p ropo m od changes 1n the system now existing for the teaching and learning of 
mathematics. 

You art asked to respond as fully as you can to tnoto gutstiont. It is recognized 

that scnool programs e>-e so veried that ton of tho questions my not fit tno 

orfonitttlon or philosophy of your classroom or scnool. Uhere there 1s a Mck of 

congruence between tno ouostions and your situation, please spoclfy and comment. 

f 

•leeee chock tno app-oprute rotponoo to toch question. For. scat clearly identified 
Ouostions, more tnan ono choice nay bo narked. All other items reouire only one 
response. Use tho last page if you wish to sake detailed comments on any its*, or 
on any aspect of tno survey. 

A pamphlet which outHies some of tno recent activities of the learning Assessment 
trench 1s included for your information. Many of the services provided have boon 
' 'developed a; a consequence of previous assessments. 



rrvriMo vt sntua coiumtu 

SttaUtry el Idweetiou 
T— nut iii Srawk 



1 . How nany years will you have boon teaching sathemetlcs as of Juno, lttl? 

I- 2 years j^} 

3-S years 

•-10 years so 

II- 1S years 

Nore than IS yoars 21 

2. What ptrcantafo of your present school workload 1k timetabled for tho 
teaching of mathematics? 

0-25* 

25-501 

31-751 ^ 

75-1001 o 



411 



2 S 



3. Which of tho following described ) your teaching situation? £j 2 

iCSuk *U ttee emmtv.) f Q W 

1 1. Self-contained classroom jp^ > h 

2. Team teaching £2 * 

3. Open area (2 or more classes) W H 

A. Shared workload (ono teacher take) all the 

eathematics. another takes all the language W 

arti. etc.) Ji. E! 

A. To which of tho following associations do you currently belong? S 
(Ckec* oil that un**.) 



otvrfin ' * * 



V::::::; S 



T. t.C. Association ot>mhmmulcs Teechers 

2. Provincial Intermediate Teachers Association 

3. t.C. Primary Teachers Association 

A. national Council of Teachers of Mathematics _^ 

5. local Nathemstlcs P.S.A ^ 

6. None of the above JL. 

1 Except where otherwise indicated all the nmsbers reported tn this appendix £f 
are percentages. All percentages have bwen rounded to the nearest whole ^ 



1 



u»n 
oo m 

tn m 



$. How wall 414 ticft of tna following prtpart /ou for tht taacitlno. of wthaaatica 1 

Inadtouataly Adaouataly Vtry Wl 

1. fetftiMtlcs contant courtts * - - ■ M 64 g 

2. fetftontlc* wthodi courtaa . ... 30 39 u 

3. OtAcr education count! 34 w 7 



*w «y *90 did you auccaaafully conplate a «ttmtlci cpntant course 
at tlio pou-ucondary Uvol? 

t «**• wtr succaaa fully conplate* 4 oathenatic! 

contant court* at ttwrpoit-secondary lava) 16 

Lit! than 2-yOert too 6 

M yeert 400 16 

€•10 yaart 490 23 

1 1 or eare ytert 490 37 

7. How any yetrt 490 414 you luccetaful y cooplete 4 matfteaatlc! wetnod! count 
4t cn* poat-iecondary level? 

t have never lucteeafully completed 4 poit^iecondary 

arte* «etno4t court* . . / 13 



Uu than 2 yeere 400 9 

2-S yeert 400 16 

6-10 yeert ajo 2 ft 

11 or nn yeert 490 37 

8. Htvt you attended 4 nithemtlcj se*!1on 4t • confarence m zt\% U!t wrte 
ywt? 

Ytt ^ 

* iL 

9. H4v« you attended 4 work! hop ?tot st a confirm* ) or in Intervlce 
day In matfteeatlca In the lait ttree yeart? 

YM J4_ 

10 46 



10. If you hee 4 choice, would you avoid teaching mtheaetlca altogether? 

Ytt J. 

Undecided _i 

fto 



4 



9 

ERLC 



*1 



eatheemtf ca? Ch ° 1Ct * 4t * 1CA gridt ,fvtl *° ul<1 you prtftr to teach P 



1 



o 



M**ry/k1 nderoarten 4l m 

33 



Intermediate . . 
Junior secondary 
Senior secondary 
Pm«tecon4ary . 



8, goals or MiTxpwncs fflgggg 



How 1*ortant f! each of the foil owl no 0 vor4l1 for Khool *then.tlci7 

Not Sonewnot 

iaaraai imsm aearaB tinanu 

• • To teach students the 
»V»enet1ca] concfpti 4n4 
* til! required to function 
« «n1fohtened conjurers 

m 4 technolooleal sociaty . . . * 30 

2. To !«rvt 4a 4 eecneMs* for — — 
wvfno. uuoenu for 

tntranca Into their 
vocational fields of 
Intartit 

3. To faartluHza atudanta A _i 
*1th the eejor <dea! end 

processes used in 

. ■"""^ -L ». 

To prepare ituoentj 'or — — 

JntO Specialized 

technological, !clantlfic, 

and profa!!lonal flalda « 
5. To davolop in ituoanta tna ^ ~ 

aomty to tarn* loolcany . . . 
*• To davtlop itudanta 1 Jt 

tntara!t in and antmj!la» 

'or >Jm uudy of m^amtlca 

iy introducing than to 

intaraitinq «tftaa«tlcal 

coolca „ 

To praptra Kuoonts for — — 

tfta !tudy of furtnar 

natAamtlca A lt 

3. To davalop tna idaa tftat * JdL 
wttftawttlca 1s tha Klanca 
of aba tract, dtductivo _ - 

_ itructuror .-. — . 7.7. . . 50 23 , 



!n 1971 tho Kimstry of Education publish* tho itrt M wa c tei Ct**Uutm Suit, 
VUH flat to IWvc In tho following quostloos, tha words "CuMumtim OuajU' 
rofar to this documnt* 



13. MMn was tHo lift tistt you rtforrod to tha QmUtttto Guit? 

within tHo lut 10 days J2_ 

within tta cut nontb JL 

within tho litt I aonths JL 

within tta lut yotr JL 

flora than t yotr 490 * 

! havo oavar rafarrod to tho CuMuui m feute I 

I can't racall _L 

14. Data tho inporonca of ttch of tha followlna 1n torn of its influonco on 
salactlng tho canttnt for your tutlwwjatlcs counts. 

Hot Not SOMHhtt 

Aoollctbla Isawrttnt Utoortant Lsoortant ftstnflal 



1. raxtboofc 

I. rrovlncli 
CjaaLuUu 

3. local oirnculm . . . iL -L il *L il 



I. Provincial 



i£* 




22- 




4 


24 




21 


0 


17 




20 
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v «Tl*; f oplnlont havo boon axprtssad About currlculus guldu. Chock tho 
uttfrt of your igromnt or dlsagrttnant with otch ono. 

Stmnaly Ntutrtl/ Strongly 

1. No currlcul* guldo 1s 

J± iL _L Jl 

2. Hwj fprtt of tho currant 
Cu**ESE m Ovid*, f s tdOQU4tt 

*» <t it 23^ JO^ JO^ 

3. Tha feqiLof thtcurront 
OtwfiM Est wW4a ntad* to 

ho rtviud _2. jft. 

4. Topics in t eirrfculun 
gulda should bo llstad 
saparataly for ate* 

tr** _i 7 it 24 

I. A currlculua guida 
should contain a 
sugottod taaciing 
ordor for topics for a 

JUL J. Aft. ItL 

«. A currlculua guldo 
should inctudo rtcoth 
aandttlons for 
iptrofriau aatbods 

and astarlals 1^ t ti it 

7. r\m allocations should 

ao sumsttd for ttch 
. tooic in a currl cuius 

***** -t. U- «1» JUL Jft. 

5. Minisal objtccivts for 
tach grtoa should bo 
sooclfltd 1n a currl cuius 

_L J_ JL 2L 

9. for ttch grtdo, a singU 
taxtboofc should 00 
adootod u tho buic 

taxtboofc in aathantics . .** m 3J_ _a» ii_ i!L 
to. Any futurt currl cuius 
guida should bo suoplt- 

aantad with ono or nort . 

**** JL JLm it IL. iL. ^ 

I 
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!t. Mil CD out of efca folloulng btst tftscrttes Um 
of um taxttoofcs Usttd btlow? 



\u 


kpond onhf ioK Ckt yuuU UvtA you Uadi) 




o 










A. 


OUOtt US TtACHTO 


uttd 


1. 






2. 


ftwo^fttuif itutap****. 


. ^ 


3. 




72 


4. 


Jul* Tfcwu* Aacapttifl .... 


69 


1. 


GRAflC 7 TtACHCKS 




1. 




• tt_ 


2. 






3. 






4. 




. 72 


S. 




. 94 



usa 1n your cUts of MCft 

Ultd «s * 
SupplmfiUr; Usod u * 



Ttxt 8Mie 7txt 

30 16 

23 69 

2f_ 0 
jO 1 

-li. za- 

il_ fit- „ 

ii. J- 

3 I 
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17. 4i1di of um following Mtrlc roftrtnct «tir1i1t ntvt you uMd? (CXtc* tU 

1. A tfttuc fmUioAAzaXten VqaWaop 24 

i. A /octet Giuic <o HtCUa ^ 

3. InCtOducCijR <9 4U ilCCUc 3S 

4. UtClu, UCtu, art 6tai4 (flit) 7 

5. nceuc ic^a Gauu u 

I. tffuuuj to UUxLe. (mm) J_ 

-Ol Ol4 UtMltfOAf ftUUU m 

9. .Hone of tht iOovo (Oo to Qfittfia* W w 



18. Que* Mdi of Um following *Hcft otscrfbat your uM of CM «ttrlc rtfartACt 
mttrltls Usttd in Question 17. (Ouut *tt 4uU apply.) 



1. Used Um MttrUls in Otvtlooinq pruontatlons to Um 
dut oft UM «ttrlc syitai 

2. Usac Um MtarUTi 1n davaloplno, clsss *ct1v1t1ts . . 

3. UM Um aturltls in davtloptaa cUss ntndouu . . . 
*. Students usad Um MtarUls in individual activities 

5. Students used Um MterUls 1n Mil group *ctlvl;ln 

6. Students were glvan torn of Um «teri«1s «s handouts 



7> 



ti- 
ll 



19. yweh of ait fallwing t»st dtscrfbes tow often you used um Mtrlc 
nftrtnee «ter1al listed 1n Qutstion 17? 

I nrely (1-3 tlMf ) ait Urn material 

I occasionally (4-io tints) UM Um Mtsrlal ^ 

t ofttn (10 or tort- ci«t$) ust um Mttritl i* 



4 < - 



20. two affront option of ttm CtwuaUm GuX* Hits flvt nmjor cognitive 9m1s 
of tut MtHontlcs curriculum, fctt thou flvt objectives occordlrKj to 
you emitter their importance to ho. 



Tlw netJMmmtlcj trtfTM will Not Souowftet 

cmomie tut tx*m%: fata Jauasi iaarasi kaniM 

1. To identify end uoe the 
hulc mremertleo end 

OPOfltlOM if t*0 roil 

number system J_ 2*_ n_ 

i. frjjgt ifr to— 
oommttrtc flfuroe ond 

MMA^i«ttiA A < d 

OOMMtTOVO i VMHIOOfO 

of tmelr ieelc i*omert1ee. • • • xjl UL 

3. To tnmO^trm. flvon 
numerical <1fi0rtlc 
ex»r*ee1en« into 

emulvelent i^rtulonf _ J, 32_ u_ 

4. To solve ooo* se nten c e! 
of vorloofc tyeee mo 

demrooe of complexity _2. 2Lm 20» 

9. To imply knowledge of 
mrthomitlCf to fMHor 
pnytlcel or onvlrooMUl 
oltyttiom in order to 
conetruct « descriptive 
«o theme ticai oMol of tfto 
situation or to solve i 
problem irlslne from 

the 1 1 tuition 7 40 >.L 

21. tn your opinion, how well doe* thli Hit coincide with your vltw of whet the 
omjor cognitive goels of the eethemetlci curricula* mould bo? 

Not it ill _i 

Quito woll 

Very will i*. 



22. Chock tho Mgheit gride it which some 'on of nothoMtlci courte should bo 
required of ill ituOonu. 



On* 1 


l 


GfldO 7 


l 


Orioo 2 


0 


Gride 8 


2 


artdt 3 


0 


Gride 9 




fined 4 


0 


Gride 10 


if 


Snoo S 


-a. 


Snde 11' 


13 


erode 6 


0 


firide 12 


42 



9 



413 




23. At whet levels should orthoptics bo Uught by someone who spocuiu 
in tho toichlnf of oothopotici? iCkuk Ul tkU 

1. At no level \ . ...... J_ 

2. rrluory ; ^ 

3. Inttrmsdlite . XL 

4. Junior Secondery jjl 

5. Senior Secondery 



% CALQJLITOSi ion r^fTffl m 



camirn imwcy, tkt ioiiom^ tut*****, \uv* to « ****** 

pVtfUttO^jMdoaMft/^A. ^ ««P«Mlf 441*11 04 

l 



24. At which of tho following levels do you fool STUOOITS should bo illowad 
to um a 1 cull tor, In their ootiMtlai cUii*s?(C^!uU SoJ oSS-l 

1. At no Ijivti 

2. Woary ^ 

, 3. tntoroodlito ! ^ 

4. Junior SocemUry ^ 

5. Sonior Socondiry u 

25. If cooputor Htortcy woro bolnf eonoldorod is i topic 1n tho 8.C. curriculum. 
*cm should tho titchlng of eoflputor Utorocy bo hindlod? IStUU twtc.f 

C«outor HUrtcy should NOT bo i port of tho curriculum . . . t 
It should bo uuoht u port of tho JoithoMtlco curriculum. . . 
tt should bo Uuoht u port of som othor txlttlno 
couno (o.g. # ouiinoss fducitlon) % 

A couno m coomuttr Htortcy should bo introduced 

tt should bo Uuoht ii port of sovortl counoi 

(o.g.. Sclonco, Accounting Mothontlci v otc.) „ 

Othor ■ i 

28. In /our school is thoro * coomuur wnicn is uooo for instructiono! sursosoo? % ^ 

fM U» .'Go to QtuuJUon US » 

* 8J_ {U><i <*ULMLff* W| 

Ul O 
00 o 

419 



27. Choc* all tho ways 1n which tho cooputar 1s usod in your school for 
instructional purposo*. 



1. A coooutar 1s usod by a coooutar dub or othor 
axtra-currlcular group 4 * 

2. A eoojutor Is asm m mm «tho*mtics classas 63 

3. A cooputar 1s uood in * cwutir sdonco county . . 

4. A cooputar 1s usod 1n torn classas otfitr than 

oathoamtlco or co opu t a r sdonco JuL- 



2t Oo you uso a com tar with /our aithooatlcs classas? 
Yat 

NO at [Go Za %ii*Uo*3Q ) ' 

IP. Owe* all tho ways 1n which a cooputar is usod in your oathoaanics clusas. 
1. Cooputar 1s usod as a teaching tool to doawnsvata 
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2. Studonu usa tin cooputar for arlll and practica .... jjl. 

3. Stuoonts loarn coaojutor progjaaaalng 2L- 

4. Studonu usa tno cooputtr to solvo proolona that 

art 4 no rami port of tho amthooatlcs eourso n 

5. Stuoonts usa tho conouur to solvo onr'cnosnt prooiooo 
that ara an optional port of tho aithonatlca courto. . . ^ 

30. At which lovol should stuoonts bo first introduced to coaoutan? 

At no lovol ' 

Moory 

Intoroadiata JL^ 

Junior Socondary 

Sanlor Socondary . 9 



»j fg 

tea** u A*ou4> lo iuJX max dit gsjiaut «ua orf coioncevu. 
Uaau 34 dwougn 55 4*Z cxclan.vsZy JdlCW-CUMrVrns. 



vet! 

& 

H- 
0 
0 

m 



32. Oo you novo accass to a olero-c. utar in your school? 



ras 

lo 



32. Suoooso that mS cro-coopuUrs wora avail abla for usa 1n your class 
yith which of tho following groups of stuoonts would you uso than? 

All studonu 7s 

Only tho brlghtor studonu u 

Onl> studonu noodlng rtaadlatlon .... ... a 

no studonu v 12 

33. *>u1d you bo willing to attond workshops on tha usa of art cro«*o«ou tars? 

fas ' . . . 

no . : V 

34. Aich ono of tno following ways of organising a workshop on olcro-coaauurs 
oo youlrafar? 

Ono workshop for your school n % 

A soriH of workshops for your scnool 47 

Ono workshop for aach of tho dooarcatnu 
{natnasatics. CngHsh, atc.j 1 

A son os of workshops for aacn daportaamt 
(nathooatics, English, aw.) a m 

A d1strlct-wldo workshop s 

A distrlct-wldo s arias of workshop*- a* 

33« Asauning a oual if lad porson is aval labia fron tno fol lowing , «no snould taaeh such 
a «orkshoo? (Guci o*± only. ) 

H normal froai your school 2% 

Hrsonnol frost your district offlco 30 

Hrsonnol f>oo tho .ministry of Education .... a 

Hrsonnol frost tho univorsitioo u m 

Hrsonnol frost cooputtr distributors at 
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Htvt you r*ad tilt following publications concnmlng tha 8.C. *%ttom&Lc* 

— * nmn 



in & 

1. four Wrrlct's Intarprttation Rnoorc 

2. Provincial Ummry Rtport \ 24_ 

3. Provincial Tart*a*u1ts*a*ort 

4. Provincial Instructional Practical Paport . . . 

In your school ( what f«Kt hava rtsul ti tad rtu jwaiiOatloni fraa tnt 
previous I.C. Haafca— tea Aaaaaaiiit had on itch of J* following? 

Mont MIMaal Significant I Jon't Know 



1. 


Allocation of ptrsonntl . . . . 


it 


0 


I 




2, 


Provision of Insnrvica 


n 


20 


6 


47 


3. 


Ovanoa in currlcaluB aaphasls . 


2JL 






-46- 


4. 


Changa in avaluatfon 'practlcas. 


22- 


U_ 


JL 




S. 


Provision of suppl oaantary 














21 


23 


10 


47 


«. 


Lwmnt of rwd1« f 












relets. . 


23 


20 


7 




r. 


!«protaa*nt of instructional 


17 


22 










7 


54 


3. 


incraasd in rl*a schadultd for 












•atJwafcics instruction . . . . 




IK- 







*" m$u\ti ind i' kc— inflations from eft* ortvious 3.C. . . -c, cnac^ii 
A*44*4*v. nad any laoact on your own taacalng? 

« w_ 

fta, alMaal tapact 2L» 

Yts« significant laoact 
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39. Tha WlnUtry of Education has producad tha foil owl no eurrlculua-fcasad 
achlavaaant tasts. Chock all of tfcosa which you havt its* or Hava 
ordarad for usa this yaar. 

1. Grada 3/4 Sats and ftuabars . 

2. Grada 3/4 Oparatlona with Whola Huabars i4_ 

3. Grada 3/4 Gaaaatry and Maasuraaant 

4. Grada 7/8 Sats and ftuaban 7^ 

5. Grada 7/8 Oparatlona with whola Kuaoars J_ 

0. Grada 7/8 Opafatlons with Rational Nuafcars J_ 

7. Grada 7/8 Gaoaatry and Hauuraaant 

8. Grada 7/8 Applications , . . , t ^ r 

40. Plaasa cnack which of tha following standardize tasts in nthamtics 
ira usad in your class* 

{CHteX ait cuppwptUA^ xupcruu. 1 

1. California Achlavaaant Taat J_ 

2. Canadian Tast of Basic Skills . . . M 

3. Ccaorananslva Taai of Basic Skills 

Iowa Tasts of Sducatlonat Oavalipaant j_ 

5. Kay Math 

6. Metropolitan Achlavaaant Tasts . n_ 

7. Saquantlat Tasts of Educational ^rogrtss (57E?) . . J>_ 

8. Stanfcrd Achlavaaant Tasts 

9. Stanford Diagnostic Aathawrics Tuu ........ 7 

10. Tasts of Acadanlc Progrw (TAP) 

It. Tasts accompanying tha taxttoo « ^ 

12. lona 
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F. EDUCATION Of TH€ FUTURE 



Fm frtULnu 41 tk*mt$k 44, eeaieat you. taut been ufcerf to de*4gn the 
IflBAt ttacktA education pftoauM {u£uu Uachvu q{ Uu**&*y 
mtk mUtf* . U %up**di*4 to tkut yutUon*, pUjut do not itU 
nutK ic tU by uaUajh% pugmw tftUCtUAU. 



If you wore designing a teacher preparation prograsi O alaMfitary school 
■etheaatlcs teachers for the IWO's, how laportant would each of the 
following irtas bo 1n that prograarf 



Mot Soavwnat 
Important Importi ng Important Ess a nt1 a 1 

1 . Metheeatlq courses fro* 
tho department of 

«tnoMtica 2L 

2. tatheaaulcs content counos frm 
tho Faculty of Education . ■ . * 

3. Methods of teaching 
am theatrics JJ. 

4. Contant courses 1n othtr 
discipline* (e.g., cestaerca, 
geography, ate.) 

5. Foundation court** in 
education (a. 9. , philosophy, 
psychology, sociology, ate.). . 

6. Contant courtas in English . . 

7. General taacning skills 
(a.g., clusrooai saenagmnt. 
neasurement and evaluation, 
questioning techniques, etc.K. J. 

a. Student taacning 1 



3a 33 10 

n 45 2* 

J 27 69 

44 23 3 

-3A -11. -5 

31 37 

4 28 68 

5 21 72 



How important would prepare .1 1n each of the following areas be 1n your 
proposed progreart 

Not Soawwhat 
Important Important laportant Essential 

1. Teaching decibels u 3a 40 

2. Teaching fingeraath ja_ 33_ 19 4 

3. Teaching the four basic 
operations with whole 

mashers l 16 ai 

4. Teaching fractions I* ** 32" 

5. Teaching geonetry < JO. " ja, ^ 

6. Teaching problen solving . . , . 0 1 2 a a? 

7. Teaching avtrtc 

measurement j_ ^ 

8. Techniques for classroom 

oinagesant' and discipline . . . 1 * 30 61 

9. ■ Techniques of diagnosis 

and retaliation J)_ 4 34 61 

10. Knowledge of applications 

of «*the*atics xiu -ii. aa- 

11. Knowledge of the struc- 
ture of mthemtlci ^ ^ ^ 

12. Use of stations and 

laboratories 10 4 * M 10 



Wot IcmI of laportanco wild you usigp to Mdi of tho fallowing 
■tthoos^ cs cowtonf ami In jour proposed progrta? 



Not SCBOWhtt 

iMortont looortant teoortsnt Essontlil 

1. Alport Jl 2*_ iL i2- 

2. Calculus JL 21- iL — 

J. teo.tr? _L Ji JL ~ 

4. History of mthooatles . . . JL 2L iL — 

5. logic -A. il_ ^fl- 

6. tabor Thoory _L U_ Ji- 44- 

7. Probability -11 *L , J£- J- 

statistics Ji. iL Ji- -i- 



Uhat lovol of loporunci would you assign to ttch of tho following eou^t 
counts In otnor disciplines In your proposed progrtoT 

Not Souawhat 

Uwortant looorttnt Important Essential 

1. Attrwoay iL ' SL i2- J- 

2. Slologv JL IL 2L i- 

3. Ctoristry J2. 1L iL -L 

4. Couaerea Ji. JS- jM- -4- 

5. Coaputer Science ...... Ji, ii_ ii. 14- 

6. English . _5_ 14- iS- *-2- 

7. Engineering iL ii_ i2- J- 

8. Geography iL 2L iL i_ 

g. teology iL *L- iL 4- 

10. Physics ,11 2L iL -L 

11. Psychology IL. IX- -IS- 
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s. teacher mmici education 



tndlcatt tho dogrtt of hoip you havt rtcolvod In your taachlng of o*thant1cs 
from each of tht following groups who offor 1nsorv1ca actlvltlos. 

NO 

Exporltnco Hot - 

*ith This Holpful Soaowhat Modtrttaly Vtry Extro*oly 
Srouo At All Holpful Htloful Holpful Holoful 

1 . Ministry of 
Education 

porsonnol . . *> 3 3 1 x 0 

t 8CTF 

professional 
dtvetopaent 

personnel . . $a_ -0. Ml. JL J- X 

3. Local PSA 

personnel . . 56_ _3_ i7_ iL. JL. JL 

4. 8CAMT workshop 

sooakers . . 82 3 9 3 3 1 

5. University * 

personnel . . * u 2Q U_ J_ 

6. 01 strict 
supervisors, 
coordinators, 
or rtsourco 

teachers. . . . 20_ jj^ 20^ 2^ n_ 

7. Ft Mow 

taachtrs . . . 3 1 is 20 36 22 

3. Coonunlty 
resource 

poop It .... jx, ^ ^ 2_ JL, 

9. Educational 
consulting 

fins .... 83 4 7 * 2 0 
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How important 1s it to of fir on inservlce workshop or workshops to alaxwntary 
mthtastlcs teachers op each of tht following topics? 



Not Soawwhat 
[wportant [■portant Ufiortant Essential 



Applying tt thaw tics to 
everyday situations . . 

CoasJutatlon with who It 



3. Computer 1 iteracy 

4. (fecials .... 



S. Diagnosis and rtswd1at1on 
of foaming dlfflcultlts 
1n aethsaetlcs 



6. Enrtcfmtt topics for 
tltaentary school 
te theatrics 



-s_ 




* U. 




10 


21 


38 


28 


13 


37 


34 


U 


11 


31 


39 


16 




7 


41 


so 


1 


12 


48 


39 


XL- 


OJL 


*2_ 




J— 


4JL 


sX. 




J_ 


i3- 


*L- 


24 


3 


21 


49 


26 


23 


44 


26 


4 


2 


10 


45 


41 



7. Fractions 

8. Gooawtry 

9. Glftedness . . 

10. Nitric msurevent 

11 . Probability and statistics. 

12. Problsa solving J_ 

* 7 - If you had a choice of Insarvlct format, which one of the following would 
you prtfar? — 

Un1ven1ty count for degree crtdlt i? 

Hon-cred1t un1 varsity count . . . . 

Ont to wwo hour workshop on ont topic n_ 

as of workshops on ont topic 2£_ 

Oho day workshop cn ont' topic 27_ 
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H. CLASS-SPECIFIC INFORMATIOH 0> 

H- 

O 
(T> 
(0 



Tht qusLULoru Vji -tfvU 4t©Cc0A o*t ncoiungXuZ only i{ ajumxtd mXk 
a tptciUc dUu in mind. TkU cbnu mJti be idixUfaUd by <uumxinq 



48. Do you taach no re than ont gradt of m than tics at tha eletentary Itval? 



No 69 (Go to QputLon 49I 

Yes * . . . ♦ ^ [Go to QpuUo* SO 

49. (X{ HO to QsitAtvjnU) Which ont cf tht following bast describes this class? 

Grada/Ytar 1 16 

Grada/Ytar 2 1^ 

Grada/Ytar 3 16_ 

Gradt/Ytar 4 u_ 

Grade/Year 5 u_ 1 

Grada/Ytar 6 *3 

Grade/Yeer 7 u 



50. do /ES to fcuutco*.**) Tha questions 1n this taction art oeenlngful only 
1f answered with a specific mathematics class 1n mind. Plotsa 1dtnt1fy tht 
ont class with which you hava had both rtctnt and extensive experience In 
the" Uachlng of Mthtnatlcs. If this 1 s not posslbie, cnoosa tht class with 
which you hava had tht most rtctnt txptrltnct. Note that til of tht 
questions 1n this taction rtf ar to this specific class. Which ont of tht 
following best describes the class you have selected? 

[Itf tfcevu <u moAjt tha* ont $*adt Uvtl wpuuwud in youv cJjua, pitaAt 
itUcX only ont o{ tho*t yidu, pM^tnably tht one with, iht laid etc 



Grade/YWr 1 i*. 

Grade/Year Z J*_ 

Grade/Year 3 J7_ 

Grada/Yaar 4 13 

Gride/Year 5 

Grada/Ytar 6 ^ 

Grade/Year 7 Ji. 
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tt »hi eiiM vou hava salactad coanara with other classes with which 

SX - J TSS iHU. of aatheaatical aMlityf 

The selected class is: 



higher in Betheaatlcs ability ii. 

about the sea* 

lower In aathaaa*1cs ability — 

$2 In your est1eat1on *» »<* «■ *■ of i&1l1ty 1n Wl 

class? 

Very wide 

Falrly wide — 

fairly narrow — 

Very narrow r. — 

53. How wany students ara enrolled 1n this class? * | | | 

Hun tu 23. 1 

54. On aw average, how nuch eetheaatlcs Instruction dots this class rKalva 
aach 5 day week? 

ftaber of periods Ill 

Hwn Is 5.0 

55. What is the average length of ach class parlod (1n ainutas)? 

Nuaber of elnutes 

m 

Hun la 43. 1 

56 Which of tha following bast describes tha total amount of tine you hava for 
teaching aatheaatlcs to this class? 

I have aore than anougn tie* . « • • -L 

I hava enough tlaa -*L 

I do not hava anouah tiaa JL 
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57. 



generally speaking, how frequently during your class instruction 
your students engage 1n aach of tha following actlvltlas? 



tlaa do 







aavax Mrsix 




Frequently 


Vary 


r 


1 . 


Oral work 


0 


1 


ia 








z. 


Individual wort . . . 


• -L 






JL 


il_ 




3. 


Sea/H group wort . . 


• JL 


JL 


42- 


iL 


UL 


« 


4. 


Solving textbook 


3 


5 


16 


46 


|i_ 




5. 


Working on craativa 
aathaaatlcs projects 


• «*_ 


34 


40 


10 


2 




6. 


11 stoning to taachar 
explanation 
(deeonstratlon) . . . 


0 


1 


23 


S9 


ia 




7. 


working at activity 


. 14 


JL 


at. 


JL 


4 




a. 


CHll on arlthaatlc 


1 


4 


19 


43 


34 





SivwuL o{ tilt ialLamuiq qwu&yonA cue 4jt4o*muCLo*. oaout Che. taut 
VtALOd you had. uictfi thU ***** ttfct&t tfpu/i 44400*44 $0* Cfui LsjJT~ 
rnxiod way *e£ be cypcco£ o4 4ut you iuu&Uv do, ttt 4<aa oj ^updpuu 
<acw att czactou *<Zt .owucit a •upittcnttcu/t' puxuajl $oa tkt cjttcu 
.swuutce. 



58. About how long did It tike you to prapara your lasson for tha last parlod 
you had »1tn this class? 



Muabar of ainutas 



Mean t* 17. a 

59. About how long did 1t take you (outslda of class) to nark tha last hoaework 
assigneant you gava to this clus? 



Muabar of Unutas 



la 2».: 

60. Sstlweta how long 1t would hava takan a studant of ivartga ability 1n this 
class to coawi^ta tha last hoaawork assignment you gava. 



luaoar of tlnutas 
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in » 



II. OvHnf Oil lut oerled you he* with this clus, approximately what percent 
of the the* 414 you wN on each of tN following *ct1v1t1ts? 

t^^4Wk root.) 



1# Urea group 1m traction on a new topic . 
# 

2. Small group instruction on a new topic . 

3. Individual instruction on a now topic . 

4. Wporv1$1«v soatMom on a mm us Itnmmnt 

5. Comctlnf previous usignmmnts .... 
I. wiving teats or qui 



7. 
I. 



mevlewing previously taught nattrial 
Other 



TOTAL M 



20.1 
9.6 
10.3 

22.9 
1.3 
6.4 

13.1 
4.9 



0 10 



h1cn ono of tut following describes the major use you make of the textbook ( 
tfrti clus? 




'o develop a now concept 

To\rtv1ew concepts developed in class . . . 
To proviso axarcists for drill and practlct 



13/ How Important 1s each of the followtfio techniques of evaluation of student 
mathematics achievement in this clus? 

Not Somewhat 

Important " Important Important essential 



1. 


Teacher observetions of 












students' performance . . . . 


0 


4 






2. 


Teacher-prepared tests . . . 


i 


10 


u_ 


Jft- 


3. , 


Teats prepered oy school 


41 












40 


IS 


i 


4. 


TtSta prtpartd oy district 


V 


30 


• 








17 


2 


s. 


Ministry supplied clusroo* 














A 






i. 


6. 


Tasts accompanying. 












mathematics strips 


V 


33 




J— 


?. 


Coew*rclaHy-produ*ed v 
standardized tuts . . . *>* 














43 


13 


1 
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If soma students art unsuccessful 1n fulfilling tht mathematics retirements 
for tn1s clus, what should tht policy bt for them? 
(CJicca tkt £*c but wpomt only.) Thty should: 

go to a sptcial clus within tht school for remedial work . . \ t 73 

go to a sptcial school for remedial work , t 

procttd to tht nmjet hlghtr gradt ltvtl with thtlr classmates . . *» 

rtptat tht coursd ,. . . . * 

rtptat tht tntlrt gradt ^ 

With rtsptct to this class, tht prtstnt prtscrlbtd curriculum moats tht 
nttds of my students ; 

very «ull 14 

adequately ?? 

inadequately ^ 

not at all ± 

Tht following opinions have bttn expressed about mathematics curricula 1n 
general. Indicate tht extent of your ag re em e nt or disagreement with each 
stttamont a^ l|r n this class Jj, concerned. 

"trongly Neutral/ Strongly 

Olsaeret Disagree Oon't Know Agree At roe 

1. Logical structure should 
bt emphasised as a frame- 
work for tht study of 

mathematics . , JJ. J, **_ 

2. Opportunity must be pro- 
vided for studen* > 
apply mathemet' u 

wide a realm as „. slble . 2 ^ iL iL 

3. Instructional units dealing 
with statistics should bt 

Included 1n the curriculum . 7 43 21 l 

4. Problem solving should be 
the focus of school mathe- 
matics 1n tht 19iCs . . . n_ 16 33 1? 

5. Basic skills in mathematics 
should be defined to encom- 
pass more than computational 



lolrn it a 11st of teolvt topic arooa oMch «1«tit bo includes In any 
■ottMMtlcs curriculum. To what axtant Is ooch ono oaphasirad 1n tho 
currant currl cuius for this diss? 



1. mthmticai concmi 

2. Arltftwatlc skills 

3. Algosnlc concopts 4nd skills . . 

4. a i nt rlc concopt* 

5. COftSUBOf OOthOMtlCS 

f. ' Applications to othor Molds . . 

' 7: jSSK * of m*** 1 * Wton *nd 
propof Hot . • 

I. Howr— nt 

9. trot** solvlnf 

10. logical thinking 

II. Ualng aothomtfcs to prtdlct . . 

12. flooding, 1ntorprotlng t and con- 
• strutting taolos And griphs . . . 

To what oxtont do you fool ttcn of tho %mm twolvo toolcs should bo onohaslzjd 
In tho oothOMtics curriculum for tho lovol you aro currontly toacntng? 



No Uttlo Somo *ich 
Eaohosls Efltthisl s Emanasls Srohasls 



1. 






JL 




UL 


2. 


ArlthMtlc skills 




JL 


7 


92 


1. 


AlgoOralc concopts and skills . . 


. 


26 


46 


9 


4. 




2 


22 


67 


6 


5. 


Consumor notfcomotics 


10 


20 


49 


20 


6. 


Applications to othor flolds . . 






U_ 


-LL 


7/ 


Structure of ftumbor iy* tarns and 




16 




30 




propartlos 


4 


46 


3. 




• -ft. 


4_ 




2L. 


f. 






JL 


26 


70 


10. 




l 


7 


41 


so 


11. 


Using «athomatics to prodlct . . 


. _7_ 


23 


31 


16 


12. 


Roading, Intarprotlng, And con* 
strutting taolos and graphs . . . 




16 


60 


21 




3 



! 



NO 


Uttlo 


Somo 


Much 




teHMU 


SfcohosU EaohasU 


• -JL 


JL . 




69 


o 




t 


91 


• Jl 


32 


42 


7 


2 


20 


66 






40 . 


36 


4 


• JL 




12L 


-2- 


J. 


JJL 




26 


• -JL 


10 


66 


24 


i 


6 


47 


47 


2 


10 


33 


27 


* JA. 




Ik- 




• _L 




UL 


JL 




calculators for nathomatlcs? (Chici aU Su appl^.] 

1. Studonts do not uso hand-hold calculators fn «y 
nathomatlca claas . 7 8 * 

2. Unrostrlctod uso T 

■ 3. To chock work TT" 

4. To shortan computation Mao and offort fn class work*. . . . T 

5. To shortan computation tlmo and offort on tosu . . . 7 . 0 
«. To shortan computation tlma and offort on assignments ... 3 

ii-wJ^/Sf ^ J! 1 !?* 1 "* ** % *2« <**• wo of calculators with this 
class? (Oicck all ch*£ apply. } 

1. I do not uso calculators in this elass ^ I 

2. To do tho computation so tho concopt can 00 aophaslzao ... 4 

3. Tq 00 tho computation so mny toon oxamplos of a concopt 

way ao .shown 4 

-4. To show studonts how to uso calculators To" 
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Appendix 



SECOND ASSESSMENT OF MATHEMATICS 1981 
A QUESTIONNAIRE FOR SECONDARY TEACHERS OF MATHEMATICS 



The purpost of this questionnaire is to provide, information to dtclslon-maktrs 
1n curriculum, propria Implementation, teacher training, In-service, rtsource 
selection and budget allocation. *i*h the results of this study on hand, thtst 
decision-makers' will be In i posttloi to make Informed judgments about any 
proposed changes. In the system now existing for tht teaching and learning cf . 
HtMHtics. ' 

You, art asked to respond as fully as you can to thtst questions. It is recognized 
that' school programs art so varied thtt some of the questions nay, not fit the 
organization or philosophy of your classroom or school. Where there is a lack of 
co ngr u ence between tht questions and your situation, pletse specify and comment- 

Alease check the appropriate response to tach question. For some clearly Identified 
questions, wort than one choice my be Marked* All other Items retire only am- 
^nonse. Use the Test ptot tf you wish to take draped commnts on any Item, or 
•hi any aspect of tht survey . 

A peaphltt wMcr outlines sons of the recent activities of the Leamlnq Assessment 
8rtr:h is included for your Information. Hany of the services provided nave been . 
iiveloped as a consequence of previous assessments. 



Fronace of Britten Colimml* 
HlaUcry of Education 
UexBtat Aeetet m e n t Branch 



A. TEACHER BACK6WQUW0 
How mny years will you have been teaching mathematics as of June, 1981? 

I- 2 years , ifii 

3-5 ytars 2flL. 

6-1 C years U- 

II- 15 years 1L. 

Hort than 15 years ..." 2f_ 

What percentage of /our present school workload (Includlno spares and 
aooimi strati ve duties), is timetabled for tnt teaching of mathematics? 

0-25* \ Jfl- 

25-505 2L. 

51-755 ; !L 

75-1005 li— 

To which of the following associations do you currently belong? iChtAk aJLL tktt 
appty.) 

1. B.C. Association of Mathematics Teachers 2L. 

2. Provincial Intermediate Teachers Association 4O- 

3. B.C. Computers In Education Conaittee * • - - JjL 

4. National Council of Teachers of Hataamatics ifL 

5. local Madimaitla P.S.A 2L. 

6. None of the above IL. 

1 txcept where otherwise Indicated all the numbers reported in this appendix 
are percentages. All percentages have been rounded to the nearest whole 
number. 



438 



ER?C 



% 

W 



X 



& 

U O 
v£ (D 



437 



4. How many university/college courses hivt you succtssfully compltted 1n each 
of tr* following subjects? (Out count * 1.5 units * 3 semester hours • 4.5 
quarter hours; stltct "ls*$ than am" tf, for insUnct, "Methods of Tticblng 
mathematics - mas taught is part of i general Torching Methods Course. 









Less Thin 






Three ( 






none 




(jne 


1 WO 


wort 


1 

1 • 




20 


3 


18 




42 


2. 




86. 


J. 


JL 






3. 




tf- 




12. 


JL 


JL 


4. 




11. 


JL- 


JL 


21 


H. 


c 

? • 




2JL 


J- 


1L 


11, 


31 


6. 




§L 


J_ 


7 


j_ 


J. 


7. 




61_ 


i_ 


J5_ 


12 


J_ 


8. 




§L 


J_ 


JL 


1 


_8_ 


9. 




70 


J_ 


12 


7 


ii. 


10. 




68 


3 


19 > 


7 


4 


11. 




4i_ 


-5L_ 


2S. 


1£l 


UL 


12. 


History of Mathematics .... 


U_ 


-ft- 




JL 


JL 


13. 


Logic 


£L 


±- 


Ifi- 


-L 


i. 


14. 


Methods of TttcMng Mathematics 


22- 


1L. 


2L 


tf. 


j_ 


15. 




55 


i_ 


25 


n_ 


-L 


16. 




32^ 


1_ 


IL 


18_ 


30^ 


17. 


Probability 


51_ 


\T 


24 


12. 


4 


IS. 




31 


n_ 


35 


15 


T 



How wall did each of the following prepare you for the teaching of mathematics? 

V 

Inadequately Adoouitoly Very 1*11 

1. Hithemtlcs content courses .... }]_ Jjj^ 2L 

2* Mi them tics methods csurses . . . • 2L ~ — 

3. Other educitlon courses *J_ Jj*. 
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^•STL!?? i9 5 d1d i y°MMCcessfully complete i mathematics content course 
it the post- secondary level? 

iJ52L ntv,r wccossfully completed * oathematlcs 

content course it the post- secondary level io 

Less than 2 yeirs igo $ 

2-5 years igo "17 

6-10 years igo 

11 or more years igo 43 

How wny years igo did you successfully complete a methematlcs methods course 
it the post- secondary level? 

I have never successfully completed i post-secondary 

mithemetlcs methods course 28 

Less than 2 yeirs igo 4 

2-5 yeirs igo ..... ~ 

6-10 ydars igo zi 

II or more yeirs igo \ 37 

Hive you ittended i mathematics session at, a conference 1n the last three 
years? 

*« 57_ 

*> 43 

Havm yott attended a workshop (athtr that or a oonfnwnot) or an Internee 
day in mttnematlcs 1n the last three years? 

^ Yee # 5C 

No 42_ 

If you had a choice, Mould you avoid teaching mathematics altogether? 

YM •" _i_ 

Undecided 

m 3fl_ 



4-lu 



11. If you had a eholca, at which grada Itvtl would you prtftr to taach 

MthtMtlCt? 





Rrlmary/lcl ndargartan J) 

Intarmadiata J, 

Junior secondary 38 

Senior stcondary 



51 



Post- secondary s 



B. SOAlS Of MATHEMATICS EDUCATION 



12. How Important 1s each of the following ovarii! goals for school mathematics? 

Not Somewhat 
Important Important Important Essential 

1 . To taach studants tha 

x mathematical concepts and 
slftlls required to function 
as anllghtanad consumers 

in a technological soclaty . . . J_ _L 31_ . 6l_ 

2. To serve as a mechanism for r 
sorting studants for 

antra nca Into thalr 
vocational fialds of 
Intarast 



15 48 35 



3. To familiarize studants 
with tha aajor 1daas and 
procassas used 1n 

aethemetlcs X- ii. 5L. i£L 

4. To prapara studants for 
entry Into spaclallzad 
technoloalcal , scientific, 

and profasslonal fialds .... 2- 1L 52- ii* 

5. To develop in studants, tha Jfl 

ability to think logically . . . J_ JL 11-, iL. 
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6. To davalop studants' 
Intarast 1n and enthusiasm 
for tha study of nathmmittt* 
by Introducing than to 
interesting aathaaatlcal 

aptcs . . J_ 34 52 U 

7. To prapara studants for 
tha study of further 

aathawatics 4_ £7_ 5L_ JL 

8. To develop 'M idaa that 
aathaavtlcs 1s tha sclanca 
of abstract, daductlva 

structuras 29 48 20 3 



C. PN06RAH IMPLEMENTATION 

In 1978 tha Ministry of Education published tha Maxtawctea Cuquxubi* Guide, 
Yuuu Qnt to Tmttve. In tha following quest 1on», tha words "Cu.vUcuLm Guide" 
refer to this document. 

13. whan was tha last time you referred to tha CuAAicuitm Gtudtl 

Within tha last 10 days 22 

Within tha last month 23 

W1thm tha last 6 months , .... % >>& 

Within tha last yaar n 

Mora than a yaar ago . . . I 7 • 

I hava navar rtftrrtt to tha Cuvuaulum Gwudt s 

I can't racall 2 

14. Rata tha Importanca of aach of tha following 1n tarns of Its Influanca on 
salactlng tha content for your mathematics ..courses. 







Not 
Aoollcabla 


Not 
Important 


Suaawhat 

■ Important 


Important 


Essentlel 


1. 




5 




21 


42 


19 




Provincial 
CuAAAculum Guide . 


3 


4 


22 


45 


26 


3. 


Local ctirHculura . 






ii. 
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15. Various opinions have been expressed about curriculum guides. Chock the 
exten: of your agreement op dlsagrtom an t with tach one. 

Strongi y Neutral / Strongl y 

Plsaoroo Disagree Don't Know Agree Agree 

1. No curriculum guide 1s 

needed J8_ ,42^ 4^ 4 2 



2. The format of the current 
; CwvuaUum QUdt 1 s adequate 

•« 1t 1s _6_ 26_ 24 42 2 

3. The fornix of the current 
CuMMjctUum Gu*4t needs to 

be revised _x 2Z. 0i_ J2_ JL 

4. Topics 1n a curriculum 
guide should be listed 
separately for each 

_L UL IL. ii_ 1L. 

5. A curriculum guide * 
should contain a 

suggested teaching 
order for topics for a 

grade J_ 19_ 10 56 ft 

6. A curriculum guide 
should Include recom- 
mendations for 
appropriate methods 

^ and materials jl U_ 11 sq ^_ 

7. T1mt allocations should 
be suggested for each 
topic In a curriculum 

i. Si. tt_SS.iL. 

8. ' Minimal objectives for 

mm iifc Mi* *kA..1i k.. 



iedi grade should be 
specified 1n a curriculum 

guide .... ■ ■ . _L 2. i_ £L 26_ 

9. For aach grade, a single 
textbook should be 
adopted as the bask 

textbook 1n mathematics . 35_ n_ 26_ 13_ 

10. Any future curriculum * 
guide should,be supple- 
mented with one or more 

resource books J_ ij__ 52_ ^ ' 
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Srt^Hii? "^^f courses you teach , which obe of the following 

Used as a 

A : MATMflorrr^ a Supplementary or Used as a 

™™™nCS 8 ijsed *esourc« Text Basic Text 

1 . Zma&joJU oi HatkvKLtuu I . . .* . 63 30 7 

2. MrtthcmoOcA II . . 33 ^ 

3. School ^UaxhuciAAm 2 33 33 35" 

-4. ConttmpaApuj MadiemCtc* jQ_ uT ^ 

5. PundaMVtfaZ Concept* o{ * 

KamtnCOAy Motnematcc* , J_ 5 l 



8. MATHEMATICS 9 

1 EmitCi&U orf MrXtamaci 3 .... 8^ 15 3 

2. MotHemattcAl PxuucCa, Owe .... 31 19 1 

3. ModuuwtOc* a Modem Would, 

Book I 21_ 20_ 60 

4. Modem KLgttwi, Book f ~ 
Modu£u r. Z, 3 ^ ^ ^ 

5. T>wu6£e- Shooting UaXktmZuu 

^^"J W_ 



C. MATHEMATICS 1Q 

■ &lujuu4 aid Cotumt*. mtCheWcci . 55 24 ?? 

Gucei MacJutMuUu, Imiux^ and 
«Ml 61 

3. U^umjUcU PwutuXA, Tm JU_ ig_ jj_ 

4. ktoOwmjUtm io* a Modem WoA4d, 

, 800k 2 25^ 20_ 56 

5. Modem AtgeoAA, Bode r 

Modaiti 4, S, 6 41_ 30_ 29 

6. T.'yxUt'SkDotyAQ Uatktmtuu 

SuJJU 70 25 4 
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16. Con't. 

Used as7~ 
Not Supplementary or Used as a 
Used Resource Text Basic Text * 



0. 


ALGEBRA 11 








1. 


matktmaZuu Jo* a tods** MmA* 1 1 J* 


.66 


29, 


6 


2. 


Modern Algetaa cwa TttigonomUKu, 


27 








Book t . . . . H 


?L 


23_ 


3. 


tiling Aduejuud Alftb/ui 


10 


14 


76 


!♦ 


COftSlfCR HATHEMATICS 11 








1. 


BuAAWUi and Coiuuma mathtrntiu 


■ 21 


24_ 




2. 


CoftiuvoAwty Buuntu MflthcmeticA 


. 43_ 


22 


35 




TRAOES MATHEMATICS 11 








1. 


fia*4£. mmXhemeXici StmpCcfced . . « , 




1SL. 


-Si. 


2. 


Pxofticaf Ptobluu in HaXktMvUcA 




H 


i 7 
1/ 




SvUu (Any o* all 6 moduli*) . . . 


3* 


ALGEBRA 12 








? 


TuOtodkusCctfit <CD CaCcilCua 


.62. 


2SL 


IL 


2. 


UttCtoatua jo* a Modc/ut »oa44 MI2 




2L. 


JL 


"J. 


HodttM Al4tb*A and Tiu&anom&Jj, 


20 


36 * 


44 


4. 


Ht- Calcutta Halhixa&uu 


52 


35 


J3, 


S< 




20 


20 


iL 


M. 


GEOMETRY 12 * 








1. 


GtomtZMj (B.C. Mt£u£ BduUon) , . 


57 


20 


24 


f. 


WrtAIILITY 1 fTATTSTTCS 12 








1. 


rXoeaoittfitf mut i tit una . . . 


. 58^ 


24 


12. 
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17. Which of tht following metric reference materials haya you used? (CAtdt all 
that apply. ) 

1 . A Mttuc HmM ionization. woAJuhop 9 

2. A Podfctt jdtit CP McXUCi 23_ 

3. IntM auction to tht Mefuc Sj*ju* > 18 

4. «ttU4 ( Utoju. and Gum* (film) 2 

5. Mtouc Sttftt GwuU \ . . ' , .... 17 

6. Mov-tno, to MtOUC (film) 2 

7. ?nacnrat Aet^ucCui jo* Intwducouj the Metuc S^tc* 

<ui the E&eatnte*? Guuuu 2 

8. Nona of tht abovt (Go to feuttco* fo| ! ] ! ST 



'8. Check etch of tha following which describes ydgr use of tha metric reference 
aetarlals Hstad 1n Quastlon 17. (Chccx all thai apply. ) 



Ijsed tha materials 1n developing presentations to tha 
class on tha metric system 



Used tha materials in developing class activities . . 
Used tha materials 1n developing, class handouts . . . 
Studants usad tha Materials 1n individual activities 
Students used tha Materials 1n snll group activities 
Studants ware given soma of tht meter tals ax handouts: 



72 
39_ 

iL 
20 

13 
33 



19. sMdt of tht following bast dascrlbas how often you used tha Metric 
-iterance atttHal Hstad 1n Question 17' 

I rarely (1-3 times) use tht material 5£ 

I occasionally (4-10 times) use the material j£ 

I often (10 or more times) use tht material \\_ 
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20. v The current edition of tht OwujujJjm Gauit lists five major cognitive goals 
of tht amthematlcs curriculum. Rate these five objectives according to what 
you consider their Importance to be. 

The mathematics program will Not Somewhat 

enable the student: Important Important Important Essential 

1. To Identify and use the 
basic properties ind 
operations of the rail 

number system 1 35_ 57 

2. To identify common 
geometric figures and 
demonstrate a knowledge 

of the*r basic properties . . . q_ |7__ z\_ 

3. To transform given 
numerical and algebraic 
expressions Into , 

equivalent expressions 17_ 58_ 24_ 

4. To solve open sentences 

of various types and * 

degrees of complexity J_ 14_ 58_ £7_ 

5. To ipply knowledge of 
mathematics to familiar 
physical or environmental 
situations 1n order to 
construct a descriptive 
mathematical model of the 
situation or to solve a 
problem arising from 

the situation 1 11 44 44 



n your opinion, how well does the above ltst coincide with your view of whit 
the major eo g ntttv e goals of the mOMmtlcs curriculum should be 7 

Not at all J_ 

Quite well 7 9 



various ways of organizing the secondary program 1n mathematics have been 
suggested. Which one of tne following saens to ^u to be the most 
appropriate organization? Respond for both^the junior and senior secondary ' 
levels. 

, Junior - Senior * 
* Secondary Secondary 

A:i students foljow the same mathematics 
program ind ire assigned to classes 
according to iblHty 

All students follow the same basic 
program but are not isslgned to 
classes iccordlng to ability 

Students follow different programs 
or courses ind are assigned to classes 
iccordlng to iblHty or Interest . . . 



Check ,t*e highest grade it which you feel some form of mathematics course 
should be reouired of ill students. 



Gride 1 


0 




Grade 


7 


JL 


Gride 2 


0 




Grade 


8 


3 


Gride 3 


0 




Grade 


9 




Gride 4 


0 




Grade 


10 


27 


Grade 5 


0 




Gride 


11 


40 


Gride 6 


JL 




Gride 


12 


27 















At what levels should mathematics be, taught by specialist*? 

(C.'icti cJLL #ia£ apply.} 



At no level . . 

2. Primary .... 

3. Intermediate . 

4. Junior Secondary 

5. Senior Secondiry 



29 9 
ifi_ 86 



ZSl 
1L 
77 
93 
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0. CAICULATOS AND COMPUTER USE 



COMPUTER ITWUJCY, oi tht frlLo*uu qwuxxotu, \Hvu to a gtnvul 
<m»uaU4 oi tht Kolt and $u*ctcaiu oi tompuWu /n qua tocltty. 
Xt net Mivi to tht tufrUuU cuptcU oi computing tuck a* 
petttmttMBg ta. data. cui at t fM . 



2$N*t wh1c fc of tht following ltvtls do yuu fttl students should bt allowed 
to uwr calculator* in t*.t1r mathematics classes? ic/iecfc oU {hot wiy. ) 

l t At no level _5_ 

2. *rlmtry UL 

3. tnttrmetlatt 20_ 

4. Junior Secondary 56_ 

< Senior Secondary 2L 

26* If commuter literacy were being considered is t :ooic 1n tht B.C. curriculum, 
now should the teaching of computer literacy bt handled? IStttcX cite.) 

Computer literacy should not be t part of tht curriculum . . . 2 

It should bt taught as part of tht mathematics curriculum. . . 20 

It should bt taught as part of soma othar txisting 

course (e.g., Business Education) ±_ 

a courst 1n coaputtr Uttracy should bt Introduced ... - - - 32_ 

% tt should bt taught at part.of stvtral course* 

* g. t Science, Accounting, mtheamties, ate.) 41 

Other i_ 

27., In your school 1s thtrt a computtr which is used for instructional ourposts? 

Yes ,. ■ ■ _£L iGo to Qsxtvuo* *t) 

MO 39 {Go to QpLUdoti 57 1 



28. Chtck all the ways in which tht computer is used in your school for 
instructional purposes. — 



1. 


A computer is used by a computtr club or othar 


. . 62 


2. 


A computer is used in some mathematics classas . . . 


64 


3. 


A computtr is ustd in a computtr scitnct course. . . 


68~ 


4. 


A computtr is ustd 1fl some classts othtr than 


43 



29. Do £ou ust a computer with your mathematics classes (txcludvg Computtr 
Scitncit courses)? 

Yts J?8_ 

No _72_ (Go to Quutlon 571 

30. Check all the ways in which a computer is used in your mathematics „ 
(t/cludlng Comouter Scitnct courses). 

1. Computer is used as a teaching tool to demonstrate 
conctpts as 

2. Students ust the computer for drill and practict .... in 

3. Studtnts learn corouter programming fifi 

4. Students use the computtr to solve problem that 

are a normal part of the mathematics c 37 

5. St unts use the computtr to >olvt enrfc jrabTtmi 

V rt an optional part of tht mathematics cwrjt. . . 33 

31. At which Itvtl should students be first fntroductd to computer*? 

At no ltvel fi 

Primary 17 

Intermediate 17 

Junior Secondary 43 

Senior S'-ondary 9 
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Jtuu V thxough 51 dzalt wcch. Che qzntvJL oaxjbl oq comxiUu. 
Utm 3Z thAoagn $6 dial vuUuA+vtbf wcCh MIOW-CtfMPuTERS. 



Do you have icctss to i micro* computer in your school? 

YtS 5£_ 

Mo 48 



Suppose that micro-computers mrt available for use 1n your class 
With wnich of tht following groups of students would you use them' 



All students jB5 

Only tht brighter students _9 

Only students needing remediation 2 

No students 5 



would you be willing to attend workshops on the use of micro- computers? 

YtS . . . . 95_ 

NO J_ 

Which one of the following ways of organizing a workshop on mi u u - uj e uu tcn 



do you 9rtf9r1 

*jt wirteshco for your school 8 

k wits of workshops for your school 33 

>r/ wcrtcsndp for tech of tht deuartnents 
letomitics, English, etc.) ^ 

A >v^.s of workshops for each department 
(mathematics, English, etc.) 27 

A district-wide workshop ^5_ 

A dlstr1ct-w1de series of workshops 22 

Assuming a qualified person 1$ available from the following, who should teach such 
a workshop? ICfadi ont onJUA 

r ersonnt>l from your school 43 

Ptrsonntl from your district office 15 

Personnel from tht mnistry of Education ... . il 

Ptrsoimtl froa tht univtrsitles 15 

Hrsxmntl >m eonputmr distributors 17 



<i> 

O 

E. ASSESSMENT AND TESTING CO 



37. Have you read the following publications concerning the 3.C. ikXhemtLUcA 

Yes No 

1. Your District's Interpretation Report jg_ j£ 

2. Provincial Summary Report 59 

3. Provincial Test Results Report 39 77 

4. Provincial Instructional Practices Report . . . J6 84* 

38. In your school, what impact have the results and recommendations from the 
previous 3.C. MotftematccA kb&u>*m^nX. had on each of the following? 



None Hlnimal Significant I Don't Know 



1. 


Allocation of personnel . . . . 


33 


14 


3 


50 


2. 


Provision of 1nserv1ce 


29 


2C 


3 


4$r 


3. 


Change in curriculum emphasis . 


IL 


J& 


Ji 




4. 


Change in evaluation practices. 


2L 


JL 


8 


44 


5. 


Provision of supplementary 












materials 


24 


24 


7 


45 


6. 


Improvement of i-emedial 












services 


iL 


19 


IS 


45 


v . 


Impi ovtmtnt or Instmcttonal 














18 


24 


8 


SO 




.ncretse in time scheduled for 


39 










mathematics instruction . . . . 


12 


9 


40 



39. Have the results and recom m e n dations from the previous 8.C. MochemotccA 
KutAAmuit had any Impact on your own teaching? 

No 57, 

Yes, minimal Impact 38 

Yes, significant impact 6 
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40 The Ministry of Education has prodgctd the following curriculum-based 
^enlevement tests. Check ill of thost which you hivt ustd or hive 
.roered for use this year. 

1 . Grade 7/8 Sets and Numbers : 1L 

2. Grade 7>8 Operations with Who It Numbers 19. 

3. Grade 7/8 Operations with Rational Numbers . . . . 18_ 
a. Grade 7/8 Geometry and Measurement 1£_ 

5. Grade 7/8 Applications 1L 

6. Grade 10/11 Algebra 2L 

7. Grade 10/11 Geometry and Measurement 1L 

8. Grade 10/11 Consumer Mathematics ^ ■ ■ ■ ■ 1L 

9. Algcbrr. 11 - • - • • 11 

10. Algebra 12 (BCAMT VeJU^on) . . ; • 1L 

11. Algebra 12 (Rtuuca*) r ■ ■ 12L 

41. Please check which of the following standardized tests 1n mathematics 
are used in your class. 
(Cheat aUL ojppwpueXL xuporutn.) 

1. California Achievement Test _L 

2. Canadian Test of Basic Skills iL 

3. Comprehensive Test of Basic Skills ■ J- 

4. Iowa Tests of Educational Development J_ 

5. Key Math : -L. 

6. Metropolitan Achievement Test* ^ 

Seouentlal Tests of Educational Progress (STEP) - • J_ 

9. Stwfent Achievement Tests j_ 

9. Stanford Diagnostic * thematic* Tests JL 

10. Tests of Academic Progress (TAP) _L 

11. Tests accompanying the textbooks 25 



12. 



57 



42. Do you feel that an examination in mathematics (analogous to the 5ngMsh 
Placement Test) should be used to determine placement in unlvers.ty? 



F. TEACHER EDUCATION OF THE FUTURE 



Fan Qac^fcujftfi ZhAougk 46 , auumt you havt been <uktd to dikign tht 
I PEAj. {cacAca tducxuUon pwoAax qoa. ZtartvUU o£ '.tcondaxu 

moLthuatxcA. Ir ittpo riding ZD tkut qmuXxcru, pte<**i do not ittl 



If you were Designing a teacher pieperatlon program for secondary school 
mathematics teachers for the 1980' s, how Imoortant would each of the 
following areas be 1n that program? 

Not Somewhat 
Important Important Important Essential 

1. Mathematics courses from 
the department of 

mathematics _L iS_ -4L JUL 



Mithcmatlcs content courses from' 
the Faculty of Education . . . 



18 23 41 18 



Mtthods of teaching 

mathematics _L iL. J! Jfi- 

Content courses 1n other 
disciplines (e.g., commerce, 
geography, etc.) 

foundation courses 1n 
education (e.g., philosophy, 
psychology, sociology, etc.) 
Content courses in English 

Central teaching skills 
(e.g.* classroom management* 

.imesurement and evaluation* . q „ 
questioning techniques, etc.) . _ _ _ 

Student teaching JL , JL 12- 21- 



15 48 32 5 

29 46 J9_ J_ 

13 40 38 10 



55 
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44. How Important Mould preparation 1n each of the following areas be in your 
proposed pro or en? 



Not Somewhat 
Important Important Important Essential 



1. 




-fl. 


JL 


1L 


JlL 


2. 


Teaching consumer 


1 


14 


AG 


36 


3. 




1 


15 


53 


31 


4. 


Teaching metric 














_ 7 , 


25 


1L 


ii 


5. 


Teaching probability 












and statistics 


-Z. 


-AS. 


3a. 


_9 


6. 


Teaching problem solving . . 


-0. 






JHL 


7. 


Teaching trade end 












industrial mathematics . . . 


J. 


Jl 


50. 


-UL 




Teaching applications 














JL 


1L 


5L 


Ji 


9. 


Teaching the structure 












of mathematics 


7 


43 


S3 




10. 


Techniques of classroom 












management end discipline . 


2 


il 


2L 


ii 


11. 


Techniques of evaluation . . 


2 


ii 


45 


ii 


12. 


Techniques of diagnosis 


1 




41 


48_ 









4$. What, level of importance would you esrton m each of the following 
na theme tics content areas 1n your proposed program? 

Not Somewhat 

Important Important Important Essential 



1. 






4 


36 


60 


2. 




. .14. 


2L 


36 


il 


3. 






14_ 


53 m| 


ii 


4. 


History of Mathematics . 


• ' ii. 




16_ 


J_ 


5. 




5 




4 JL 


15_ 


6. 


Number Theory 


3 


2L 


48 


19 


7. 


Probability 


6 


54 


37 


4 


8. 


Statistics 


5 


49 


40 


6 



> 
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46. What level of importance would you esslgn to eech of the following content 
courses in other disciplines 1n your proposed program? 

Not Somewhat 

Important Important Important Essential 

1. Astronomy ^ j>2_ 19 2 

2. Biology 30_ _46 21_ J_ 

3. Chemistry ^. 12_ ^6 37_ 4_ 

4. Commerce _^ «5 43_ _5_ 

5. Computer Science J_ W_ 28_ 

6. English ^ «0_ 

7. Engineering 19 4 * 30_ 

8. Geography ^ ^1 iL -L 

9. Geology 36_ 51_ 12_ J_ 

10. Physics S_ 32^ 52_ 12_ 

1 1 Psychol ogy 30_ 44_ 23_ 
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6. TEACHER INSSRVICE EDUCATION 



Indicate the degree of help you have received 1n your teaching of mathematics 
from each of the following groups who of far Inservlce activities. 



No 

Experience Not 

With This Helpful Somewhat Moderately 

Group At All Helpful Helpful 



1. Ministry of 
Education 
personnel . . 

2. BCTr 
professional 
development 
personnel . . 

3. Local PSA 
personnel . . 

4. BCAKT work- 
shop speakers . 

5. University 
personnel . . 

6. District 
supervisors, 
coordinators, 
or resource 
teachers . . . 

• Wow 



r i lemaiff) 
resource 
jeople . . . 

9. Educational 
consulting 
firms . • . 



81 



49 

ii. 

38 

1 

-tt. 
3L. 



14_ 

1 



-15. 

22 

JJL 

21 
10 

J. 



-12- 
JL 

17 
21 



Very Ertremely 
Helpful Helpful 



7 

JL 

8 
40 



JL 
JL 

2 

27 



457 



48. How Important 1s 1t to offer an inservlce workshop or workshops to secondary 
mathematics teachers on each of the following topics? 



Not 
Important 



SoMBwhat 

Important 



Important Essential 



2. 
3. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 



Applying mathematics to 



Calculus 



Diagnosis and remediation . 

Enrichment topics for 
secondary school 
mathematics 

Glftedness _5 

Metric measurement .... 

Probability and statistics 

Problem solving _ * 

Topics 1n algebra 6 

Topics 1n geometry .... 

Use of micro- computers . . 

Vocational or career 
mathematics 4 



s 


19 


49 


27 


IT 


75 


TT 




"T 


tjt 


rr 


30 


4 


27 




• J8 


s 


22 


47 


27 





25 


54 


J_ 


34 


44 


il 


41 


15" 


14 


54 , 


11 


4 


13 


IT 




"26 


IT 




"33 


-sir 


3 


17 


50 


4 


29 


_50 



18 
17 
~10 

-J 

Jl 
16 

JZ 
31 

17 



19. If you had a choice of Inservlce format* which one of the following would, 
you prefer? "~ 

Unl versify course fbvdegree credtt 17 

university fVrrse 

(on one topic 20 

workshops onyone topic ♦ • • ■ ii. 

workshop on one topic & 

..... . ..... 2 
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H. CLASS-SPECIFIC INFORMATION 



The questions in this section ire meaningful only if answered with a 
specific mathematics class in mind. Please identify the one class with 
wtnen you nave had both recent and extensive experience in the teaching 
of mathematics. If this is not possible, ciwose the class with which 
you have had tne most recent experience, fifcfte that all of the Questions 
in this section refer to this specific class. 


Which one of the following best describes 




s class you have selected? 


Mathematics 8 






23 1 








2] 








23 • 
~ 










Consumer mathematics 11 . . . 






5 

"T 








Computer science 11 






0 








i 


Probability and statistics 12 






i 








10 



SI. how does the class you neve svTecteti compere with other tfa?ser ex tntr 
grade level In terms of mtthenatlcAl ability? The selected class 1$. 

higher in mrchemetics ability ; • • • il 

about the seme . . . . * 51 

lower in mathematics ability j!7_ 



52. In your estimation how wide 1$ the range of mathematics ability in this 
class? 



Very wide 



ERIC 



36 



Fairly wide il 

Fairly narrow _1L 

Very narrow _L 

53. How many students are enrolled in this class? | j | 

Hem 1s 26.7 



54. Generally speaking, how frequently during your c* ss Instruction time do £ 
your students engage 1n each of the following activities? # q 









Rarely 






Very 




* 


Vtever 


Sometimes 


Freou#:tt1y 


Freouentl 


1. 


Oral work . 


• 1 


r 


38„ 


47 


9 


2. 


Individual work . . . 


• -1 


4 


6 


47 


aT 


3. 


Small group work . . 


. 11 


34 


34 


17 


3 


4. 


Solving textbook 














exercises 


1 


2 




47 


41 


5. 


Working on creative 














mathematics projects 


• 




-2a. 


J. 




6. 


Listening to teacher 














explanation 




1 


17 


65 






(demonstration) . . . 


0 


17 


7. 


■Worklog at activity* 














centres . .' 


69 


11 ' 


5 


1 


0 


3. 


Drill on arithmetic 














computation . r . . . . 


22 


il 


33 


16 


6 



ScvVml ob -die ^oIIoumjuq qwutLOtu <uk bo^inboAMUUon about Zht '-it 
puujod you had mxh &iu iLoaa. While. youK xtAoorut io\ Oua **** ** 
ptAAuod may not be typuial ob u*utt uoa usually do, tht turn ob ttaporuca 
iiom aXX. ttttchvu mJUL pA£v<uii a A.tp\tAtntauU.vi vccAuAt 30* Che, uuLuu, 



"oout how long did it take you to prepare your lesson for the last period 
you ned-with this class' 



Number of minutes 



Mean 1s 24.2 

About how long did 1t take you (outside of^class) to mark the last homework 
assignment you gave to this class? 



Number of minutes 



Mean 1s 43.0 

Estimate how long it would have taken a student of average ability in thvs 
class to complete the last homework assignment you gave. 



Number of minutes 



Mean is 30.0 



4u0 



S3. Ouring the last ptrlod you had with this class, approximately what percent 
of tht tlM did you spend on each of the following activities? 
[Tlit total ikould be 100%. ) 



1. Large group Instruction on a new topic . 

2. Snail group Instruction on a new topic . 

3. Individual Instruction on a new topic 

4. Supervising seatwork on a new assignment 

5. Correcting previous assignments .... 

6. Giving tests or qulzze. 

7. Reviewing previously taught material ■ ■ 

8. Other 



TOTAL 



Mean (%) 

23.1 
3.5 

10.9 

25.9 
8.8 
8.2 

14.3 
3.7 



59. Which one of the following describes the major use you make of the tiextbook(s) 
1n this class? 

To develop a new concept !L 

To review conceots developed m class _L 

To provide exercises for drill and practice . . . 87 



bO. How Important 1s each of the following techniques of evaluation of student 
mathematics achievement In- this cltsil 

not Somewhat 
Important Important Important Essential 

1. Teacher observations of 





students' performance . . . . 


7 






12_ 


2. 


Teacher-prepared tests . . . 


0 


JL 


2S- 


6JL 


3. 


Tests prepared by school 


37 


il 


28_ 


6 


4. 


Tests prepared by district 


67 


11 


JL 


_1_ 


5. 


Ministry supplied classroom 
achievement tests 


-54. 


XL 


12. 


-2- 


6. 


Tests accompanying 


55 


27 


17 




7. 


Comeerci illy-produced 
standardized tests 


21 


ii." 


J- 





er|c 
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61. If some students are unsuccessful 1a fulfilling the mathematics requirements 
for this class, what should the policy be for them? 
[Chick chc out bcac \uporui only.) They should: 

not be permitted to take any more mathematics courses . . . " i 

.take a different mathematics course at the same grade level . . 28 

go^to a special class w1th/n the school for remedial work . . ■ V_ 

go to a special school for remedial work* 1 

proceed to the next higher mathematics course with their 

classmates 1 



proceed to the next higher grade level with their classmates a 

repeat the course iq 

repeat the entire grade 

62. with respect to this class, the present prescribed curriculum meets the 
needs of my students: 

very well 16 

adequately Jj_ 

1 nadequatel y .* . . . 15_ 

not at all J_ 

63. The following opinions have been expressed about mathematics curricula in 
general. Indicate the extent of your agreement or disagreement with each 
statement as far as this class ^s_ concerned . 

Strongly NevtnT/ Stronglf 

Olsaqret Disagree? Don't Know Agree Agree 



Logical structure should 
be emphasized as a frame- 
work for the study of 

mathematics M J_ JL ' *L - 19 * 

Opportunity must be \ 

provided for students to I 

apply mathematics 1n as M \ * 

wide a realm as possible ^ . 0 \ ? JL * 1L iL 

Instructional units dealing ^ 

with statistics should be 

included 1n the curriculum . \]_ 6 

Problem solving should be *** 
the focus of school mathe- < 
tnatics 1n the 1980's . . . . 0 Jj^ 52. iL > 

Basic skills in mathematics . ' ^0 



should be defined to encom- .V 

0* 



pass more than computational 
'■ciHty j_ j_ - iL. 5L / 2L 
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9*lm. is_e list of tweWe topic areas wMcn might be included in any 
metfteaetlcs curriculum, "c what extent treectrone-e«on*s4*ed inihe 
current curricula for this class? 



No 
Drones 1s 



Little Same Much 
Eflonesis Ewesvs Esohasis 



1 . 
2. 
J. 

4. 

5. 
6. 
\ T 

S. 

11. 
12. 



Aethemetical conceoa .... 

Ar1tij*tlc skills 

Algetraic concepts end skills 

Geometric concepts . . . 

Cansuetr atthtmettcs .... 

Applications to other fields 

Structure of number system and 
{roperties 



Metwement . , 

'*\m solving . . . . 

logical tMniting , . , . . 

jsmg m*tnem*tics to s^ict 

fteedtne, interpreting t and con 
struct ing taoUs end graphs , 





JL 


JL 




Ji 


1L. 


40 


41 


2 


10 


?6 


62_ 




23 


J 6 


Ji 


v_ 




33 


JI 


10 


42 


41 


7 










-SL 


IT 


JLL 


JL. 


11 


36 


43 


/ 9 


0 


5 


1? 


46** 










JL 






H 


iSL 






JI. 


6 




49 


13_ 



*o -net otent do you feel t# c n of the sane twe* 
in :ne mathematics cumcuiw 'or tne secondary 
teacnmg> 



ve topics s*K>ul d Da emoruiz 
level you *re currently 







*0 

Eapnesis 


Little 
Emonasis 


Qnphasis 


•Mctr 

£mohas 




mjmeasiul concepts . . 


0 


4 


* 43 


53 




Acitftmatic skills . . . . . « 


3 


T 


39 


50 


J 


eioeftre — concern* «.* $ . 


2 




IcT 


63 


4 


ieometnc cone , . . 


T 


rr 


~ 


FT 


5 






!6 


49 




6 


Applications to ot^er 'ields 


2 


16 


61 


22 




Structure of number systewTSd 
prop#rtlei 




1L 


49 


IL 


3 


aeaswrement 




23 


54 


19 


9 


p roola» ?3Wlng 


0 


JL *' 


3:> 


64 


to 


logical tnin*«fyj . . , 




9 

_ 


4$ 
~ 


45 


11, 


Jsmg mathematics to predict 


6 






iT 


!2 


**ed*ng, interpreting, and con. 
sir*cti^g ta^ s and grapns 


JL 









In which of the following ways are students in this class allowed to use 
calculators for mathematics? (CHtci all HuU appLf. 

1. Students do not use hand-held calculators in my 
mathematics class 38 

2. Unrestricted use ~ 

3. To check work lo 

4. To shorten computation time .ii effort in class work 

5 *o shorten computation time and effort on tests 22 

6. To shorten computation time and effort on asslgnmei.ts . . . ' 

T n which of the *oUow1ng weys do you make use of calculators with this 
class"* I Check all zhaX. apptu. ) 

I do not use calculators in this class 49 

Z. <o do the computation so the concept can be emphasized ... 35 

3, To do the computation so many more e, imples of a concept 

mav be shown 36 

4 ? 0 shr^ students how to use calcu ors 23 
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68. »1t8St ust tD1s sptce to mitt any othtr comnts on th* nntnout1cs 
pro^rnn in youf school . 



V 



ERIC 
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